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INTERIM REPORT 


To 

THE KING'S MOST EXCELLENT MAJESTY. 

May It Please Your Majesty, 

We, tlio Commissioners appointed to examine and report on the present 
conditions of agricultural and rural economy in British India, and to 
make recommendations for the improvement of agriculture and to 
promote the welfare and prosperity of the rural population ; in particular 
to investigate : — (a) the measures now being taken for the promotion 
of agricultural and veterinary rescaToh experiment, demonstration and 
education, for the compilation of agricultural statistics, for the introduc- 
tion of new and better orops and for improvement in agricultural practice, 
dairy farming and the breeding of Btoclc ; (b) the existing mothods of 
transport and marketing of agricultural produce and stook ; (c) the 
methods by which agricultural operations arc financed and credit afforded 
to agriculturists; (d) the main factors afleoting rural prosperity and the 
welfare of the agricultural population ; and to make recommendations ; 
availing ourselves of Your Majesty’s permission to report our proceedings 
from time to time, desire to submit to Your Majesty certain additional 
minutes of the evidence which we have taken on the subject of our 
Inquiry. 

All of which we most humbly submit for Your Majesty’s most gracious 
consideration. 


(Signed) LINLITHGOW, 




Chairman. 
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TERMS OF REFERENCE 

Generally, 

To examine and report on the present conditions of agriculture and 
rural economy in British India and to make recommendations for the 
improvement of agriculture and the promotion of the welfare and 
prosperity of the rural population 

v In particular to investigate — 

(«)' the measures now being taken for the promotion of agricultural 
and veterinary research, experiment, demonstration and educa- 
tion, for the compilation of agricultural statistics, for the intro- 
duction of new and better crops and for improvement in agricul- 
tural practice, dairy farming and the breeding of stock ; 

_ (b) the existing methods of transport and marketing of agricultural 
produce 'and stock ; 

(c) the methods by which agricultural operations are financed and 
credit afforded to agriculturists; 

(tf) the main factors affecting rural prosperity and the welfare of the 
agricultural population ; 
and to make recommendations. 

It will not be within the scope of the Commission’s duties to make 
recommendations regarding the existing system of Jandownership and 
tenancy or of the assessment of land revenue and irrigation charges, or 
the existing division of functions between the Government of India and 
the local Government s. But tin* Commission shall be at liberty to suggest 
means whereby the activities of the Governments in Inilia may best be 
co-ordinated and to indicate directions in, which the Government of 
India may usefully supplement the activities of local Governments. 



questionnaire: 

I’aut I 

Qocstimt, 

1. Research. 

2. Agncultmnl education. 

3. JlcmonM ration and propaganda. 

1. Administration. 

5. Finance. 

ti. Agricultural indebt odncv». 

7. Fragmentation o! holdings. 

Part II 

8. Irrigation, 
t). Soils. 

10. Fertiliser?.. 

11. Crops. 

12. Cultivation. 

13. Crop protection. 

M, Implenunts. 

' Fart III 

15. Veterinary. . . 

16. Animal husbandry. 

Part IV 

17. Agricultural industries. 

IS. Agricultural labour.' 

19. Forests. 

20. Marketing. 

21. Tariffs and sen freights. 

22. Co-operntion. 

23. General education. 

24. Attracting capital. 

25. Welfare of rural population. 

2G. Statistics. 
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QUESTIONNAIRE 
PS.RT 1 

1. Research. 

(a) Have you suggestions to advance for the better organisation, 
administration and financing of — 

(t) AH research affecting the welfare of the agriculturist, including 
i research into the scientific value of the indigenous theory and 
traditional methods of agriculture, 

(it) Veterinary research ? 

(b) If in cases known to you progress is not being made because of the 
want of slciUcd workers, or field or laboratory facilities for study or by 
reason of any other handicaps, please give particulars. [Suggestions 
of a general kind should be made under (a ) ; answers under this heading 
should relate to specific subjects. Tire purpose is to secure a list of 
the problems met with by scientific investigators in the course of their 
work which arc being holdover because of lack of resources or deficient 
organisation.] 

(o) Can you suggest any particular subject for research not at present 
being investigated to which attention might usefully be turned ? 

2. Agricultural Education. 

With reference to any form of agricultural education of which you mny 
have experience, please state your views on the following : — 

(i) Is the supply of teachers and institutions sufficient 1 

(ii) Is there An urgent need for extension of teaching facilities in any 
district or districts known to yon personally I 

(in) Should teachers in rural areas be drawn from the agricultural 
classes ? 

(to) Arc the 'attendances at existing institutions as numerous as you 
’ would expect in present circumstances ; if not, state reasons. 
Gan you suggest measures likely to stimulate the demand for 
instruction ? 

(v) What arc the main incentives which induce kds to study 
agriculture ? 

(in) Are pupils mainly drawn from the agricultural classes \ 

( vii ) Are there any modifications in existing courses of study which 
appear to he called for ; if so, wlmt arc they 1 * - 
( viii ) What are your views upon (a) nature study ; (V) sohool plots ; 
i (c) school farms ? 

* (fa) -What are the careers of the majority of students, who have 
. ' studied agriculture Y 

(x) IIow can Agriculture he made attractive to middle class youths ? 
(si) Are there recent movements for improving the technical 
Icnowledge of students who have studied agriculture ? 
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[xii) How can adult education in rural tracts be popularised ? 
(xiii) In suggesting any sohemo for better educational facilities in 
rural areas, please give you? views for (a) its administration 
and ( b ) its finance. 

3. Demonstration and Propaganda. 

(a) What are the measures which in your view have been successful in 
influencing and improving the practice of cultivators ? 

(b) Can you make suggestions for increasing the effectiveness of field 
demonstrations ? 

(c) Can you suggest methods whereby cultivators may be induced to 
adopt expert advice 1 

(d) If you are aware of any striking instances of the success or the 
failure of demonstration and propaganda work, please give particulars 
and indicate the reasons for success or for failure. 

4. Administration. 


(a) Do you wish to suggest means towards the better co-ordination 
of the activities of the Governments in India or to indicate directions 
in which the Government of India may usefully supplement the activities 
of the local Governments 1 


(6) fe it your opinion that the expert scientific knowledge required 
in the development of agriculture in the different Provinces could be 
supplied to a greater extent than is the case at present by increasing 
the scientific staff of the Government of India ? If so, indicate the types 
of work which would benefit by pooling the services of experts, and 
suggest how that work should he controlled. 

(c) Arc you satisfied from the agricultural standpoint with the services 
afforded by — 

(i) The Agricultural and Veterinary Services, 

(ii) Railways and steamers, . 

(rit) Roads, - 

(it)) Meteorological Department,' 

(v) Posts, and 

[vi) Telegraphs, including wireless - 

If not, please indicate directions in which you think these Services 
might be improved or extended. 


5. Finance. •** * „ 

(a) What are your views as to’tlie "steps that -should bb taken for the 
better financing of agricultural operations and for the provision of short 
and long-termcrcdit to, cultivators ? _ > _ . ' 

. (b) Do. you wish to suggest nJeahs "whereby cultivators mny be induced 
to make fuller use of the Government system of iaccavi ? 

6. «" Agricultural Indebtedness. 


(a)* What in, your opinion are : — 

(i) the main causes of borrowing, 

(ii) the sources of credit, and 

^he reasons preventing repayment. 
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(b) Wlmt measures in your opinion are necessary for lightening agri- 
culture’s burden of debt ? For example, should special measures be taken 
to deal with rural insolvency, lo enforce the application of the Usurious 
Loans Aot, or to facilitate the redemption* of mortgages ? 

(c) Should measures be taken to restrict or control the otedit of 
cultivators such as limiting the right of mortgage and sale ? Should 
non-tcrminable mortgages bo prohibited ? 

7. Fragmentation of Holdings. 

(a) Do you wish to suggest means for reducing the loss in agricultural 
efficiency attendant upon the cxcessivo subdivision of holdings ? 

( b ) "What nre the obstacles in the way of consolidation and how can 
they be overcome 1 

(c) Do you consider legislation to be necessary to deni with minors, 
widows with life interest, persons IcgnlJy incapable, alienation and* 
dissentients, and to keep disputes out of the courts ? 


Part II 

8. Irrigation. 

(a) Name any district or districts in which you advocate the adoption 
of now irrigation schemes, or suggest extensions or improvements in the 
existing systems or methods of irrigation by — 

(i) Perennial and non-perennial canals, 

(it) Tanks and ponds, 

(in) Wells. 

What are the obstacles in your district or Province to tbe extension of 
irrigation by cacli of tho above methods ? 

(b) Are you satisfied with the existing methods of distribuling canal 

water to cultivators ? Describe the methods that have been employed 
to prevent wastage of water by evaporation and by absorption in tbe 
soil. Wbat form of outlet for distribution to cultivators at tho 'tail 
end do you regard as the most equitable and economical ? Have these 
methods and devices been successful, or do you wish to Buggest improve- 
ments? v , , * , 

(N.B . — Irrigation charges are not within the terras of reference of the 
Commission, and should not be commented upon.) 


9, Soils, * , * 

(a) Have you suggestions to make-^ • ' v. ,s ' ' 

(t) for tbo improvement of soils, whether by drainage or other jncons, 
, not dealt with under other head ing s in this 'questionnaire, 

, (it) for the reclamation of Alkali, (U&Ss) ’or other uilcultivnble land;' 

• ' (tit) for tho prevention of tho erosion of tho surface soil . by ‘.flood 

water ? ‘ 

(b) Can you give instances of soils known to you which, witJjin»your 

recollection; have — „ ; , ‘ 

(i) undergone, ipajjked improvement, 

(it) suffered marked deterioration ? 

If so, please givo full particulars. 

MO V G2— c 


j r , 



••• . 
vni 


(c) What measures should Government take to encourage the reclama- 
tion of areas of cultivable land which have gone out of cultivation ? 

10. Fertilisers. 

(а) In your opinion, could greater use bo profitably made of natural 
manures or artificial fertilisers 1 If so, please indicate the directions 
in which you think improvement possible. 

(б) Can you suggest measures to prevent the fraudulent adulteration 
of fertilisers 1 

(c) What methods would you employ to popularise new and improved 
fertilisers 1 

(d) Mention any localities known to you in which a considerable 
increase in the use of manures has recently taken place. 

(e) Has effect of manuring with phosphates, nitrates, sulphate of 
ammonia, and potash manures been sufficiently investigated 1 If so, 
what is the result of such investigation 

(f) What methods would you employ to discourage the practice of 
using cowdung as fuel 1 

11. Crops. 

(o) Please give your views on — 

(i) the improvement of existing crops, 

(it) the introduction of new crops including fodder crops, 

(fit) the distribution of seeds, 

(iv) the prevention of damage by wild animals. 

(6) Can you suggest any heavy yielding food crops in replacement of 
the present crops ? 

(c)^ Any successful efforts in improving crops or substituting more 
profitable crops which have come under your own observation should be 
mentioned. . 

12. ’ Cultivation. 

Can you suggest improvements in — 

(i) the existing system of tillage, or 
i (ii) the customary rotations or mixtures of themore important crops ? 

13. Crop Protection, Internal and External. 

Please give your views on — y • . • - u 

A .(i) The efficacy and sufficiency of existing measures for protection 
. ~ of crops from external infection, pests and diseases. 

. (ii) The desirability of adopting internal measures against infection. 

14. Implements. ^ ' 

(a) Have you any suggestion for the improvement of existing, 'or the 
introduction of new, agricultural implements and machinery 1 

(b) What steps do you think may usefully be taken to hasten the 
adoption, by the cultivator of improved implements ? 
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(c) Are there any difficulties which manufacturers have to contend 
with in the production of agricultural implements or their distribution 
for sale throughout the country ? If so, can you suggest means by 
which these difficulties may he removed ? 

Part III 

15. Veterinary. 

(a) Should the Civil Veterinary Department be under the Director of 
Agriculture or should it he independent ? 

( b ) (i) Are dispensaries under the control of Local (District) Boards ? 
Does this system work well ? 

(ii) Is the need for expansion being adequately met ? 

(tit) Would you advocate the transfer of control to Provincial 
authority ? 

(c) (i) Do agriculturists make full use of the veterinary dispensaries 1 
If not, can you suggest improvements to remedy this ? 

(ii) Is full use made of louring dispensaries ? 

(d) What are the obstacles met with in dealing with contagious diseases ? 
Do you advocate legislation dealing with notification, segregation, 
disposal of diseased carcases, compulsory inoculation of contacts and 
prohibition of the movement of animals exposed to infection ? Vailing 
legislation, can you suggest other means of improving existing conditions ? 

(c) Is there any difficulty in securing sufficient serum to meet the 
demand ? 

(/) What are the obstacles in the way of popularising preventive 
inoculation ? Is any fee charged, and, if so, does this act ns a deterrent ? 

(g) Do you consider that the provision of further facilities for research 
into animal disease is desirable ? 

If so, do you advocate that such further facilities should take the 
form of — 

( i ) an extension of the Muktesar Institute, or ,/ 

(ii) the setting up, or extension of, Provincial Veterinary .Research 
Institutions.? 

(h) Do you recommend that special investigations should be conducted 

by-' * 4 ' ~ 

' (i) officers of the Jtluktcsqr! Institute, or 

- (ft) research officers in Um’Provinces ? - 

(t) Do you recommend the appointment oil a Superior ^efepnary 
Officer willf the Government of India ? What advantages ddyou exuoct. 
would .result from such an appointment ? 

16. Animal Husbandry. 

..«(<*) Do you wish to make suggestions for — 

' (i) improving the breeds of livestock, • 

(ii) the betterment of the dairying industry, 

(in) improving existing practice in animal husbandry ? 
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(6) Comment on the following rs causes of injury to cattle in your 
district — 

(f) Overstocking of common pastures, 

(it) Absenco of enclosed pastures, such as grass borders in tilled 
fields, 

(tit) Insufficiency of dry fodder such ns the straw of cereals or the 
stems and leaves of pulses, 

(tt>) Absence of green fodders in dry seasons, 

(v) Absence of mineral constituents in fodder and feeding studs, 
(c) Plca«o mention the months of the year in which fodder shortage 
is most marked m your district. For how many weeks does scarcity 
of fodder usually exist? After this period of scarcity ends how many 
weeks clap-e before young growing rattle begin to thrive ? 

(rf) Can you suggest any practicable methods of improving or supple- 
menting the fodder supply that would be applicable to your district ? 

(p) IIow can landowners be induced to take a keener practical interest 
in these matters ? 


Paht IV 

17. Agricultural Industries. 

(а) Can you give any estimate of the number of days of work done by 
an averago cultivator on his holding during the year ? What does he 
do in the slock season ? 

(б) Can you suggest means for encouraging the adoption of subsidiary 

industries ? Can you suggest any new subsidiary industries to occupy 
the spare time of the family which could bo established with Government 
aid ? ' 

(c) What arc the obstacles in the way of expansion of such industries 
as beekeeping, poultry rearing, fruit growing, sericulture, pisciculture, 
lac culture, rope making, basket making, etc. ? 

(d) Do you think that Government should do more to establish 
industries connected ■with the preparation of agricultural produce for 
consumption, such ns oil pressing, Rugar making, cotton ginning, rice 
hulling, .utilisation of wheat straw for card-board, utilisation of cotton 
seed for felt, fodder, oil and fuel, utilisation of rice straw for paper, etc. ? 

(c) Could subsidiary employment be found by encouraging industrial 
concerns to move to rural areas ? Con }'ou suggest methods ? 

(/) Do you recommend a more intensive study of each rural industry 
in its technical, commercial and financial aspects, with a view to, among 
other things, introduction of improved tools and appliances ? 

(g) CtCn you suggest an}' other measures which might lend to greater 
rural employment ? 

(ft) Can you suggest means whereby the people could be induced to 
devote their spare time to improving the health conditions of their own 
environment ? 
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18. Agricultural Labour. 

(a) What measures, if auy, should ho taken to attract agricultural 
labour from areas in which there is a surplus to — 

(t) areas under cultivation in which there is a shortage of such labour ? 
and 

(«) areas in which large tracts of cultivable land remain uncultivated ? 

Please distinguish between suggestions designed to relieve seasonal 
unemployment and proposals for tho permanent migration of agricultural 
population. 

(b) If there is any shortage of agricultural labour in your Province, 

. what are the causes thoreof and liow could they be removed ? 

(c) Can you suggest measures designed to facilitate the occupation 
and development, by surplus agricultural labour, of areas not at present 
under cultivation ? 

19. Forests. 

(а) Do you consider that forest lands as such arc at present being put 
to their fullest use for agricultural purposes ? For instance, arc grazing 
facilities granted to the extent compatible with the proper preservation 
of forest areas ? If not, state the changes or developments in onrrent 
practice which you consider advisable. 

{b) Can you suggest means whereby the supply of firewood and fodder 
in rural areas may be increased 1 

(c) Has deterioration of forests led to soil erosion ? What remedies 
would you suggest for erosion and damage from floods ? 

{d) Can you indicate any methods by which supply of moisture in the 
soil, the rainfall and supply of canal water can be increased and regulated 
by afforestation or by the increased prolection of forests so as to benefit 
agriculture 1 Would the same methods be useful in preventing the 
destruction by erosion of agricultural land ? 

(e) Is there an opening for schemes of afforestation in tho neighbourhood 
of villages ? 

» (/) -Are forests suffering deterioration from excessive grazing ? Ib 
soil erosion being thereby facilitated ? Suggest remedies. ..... . 

20. ' Marketing. 

{a) Do you conbidor existing market facilities to be satisfactory ‘i 
Please specify and cnticise the markets to which yon refer, and malco . 
buggeslions for their improvement. 

(б) Are you satisfied with the existing systfcm of marketing and dislrilra* \ 
tion ? If not, please indicate the produce to which yourefer nnddoscribo 

' ®nd criticise in detail the channels of marketing and distribution" from 
■ tho producer to tho consumer in India (or exporter in the case of produce ’ 
exported overseas). < State the services rendered by each intermediary 
and whether such intermediary acts in the' capacity of merchant or 
commission ugent, and comment upon the efficiency of these services and , 
tho margins upon which such intermediaries operate. Please describe 
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the method by which each transaction is financed, or in the case of barter, 
by which an exchange is effected. 

(c) Do you wish to suggest steps whereby the quality, purity, grading 
or packing of agricultural produce may be improved, distinguishing where 
possible between produce destined for — 

(i) Indian markets ? 

(ii) Export markets ? 

(d) Do you think that more effective steps might be taken to place 
at the disposal of cultivators, merchants and traders information as to 
market conditions, whether Indian or overseas ; crop returns ; complaints 
as to Indian produce from wheresoever originating ; and agricultural and 
marketing news in general ? 

21. Tariffs and Sea Freights. 

Do existing (a) customs duties, both import and export, and (6) sea 
freights adversely affect the prosperity of the Indian cultivator ? If so, 
have you any recommendations to make ? 

22. Co-operation. 

(а) What steps do you think should he taken to encourage the growth 
of the co-operative movement — 

(i) by Government, 

(it) by non-official agencies ? 

(б) Have you any observations to make upon — 

(i) Credit societies ; 

(ii) Purchase societies ; 

(in) Societies formed for the solo of produce or stock ; 

(io) Societies for effecting improvements— e .p., the digging of wells 
and the construction of bunds, walls and fences, or the planting 
of hedges ; 

-^n) 'Societies formed for the aggregation of fragmented holdings 
’ hnd their redistribution in plots of reasonable size ; 

Societies for tkS co-operative use of agricultural machinery ; 
(vii) -Societies for joint farming ; 

(win) Cattle breeding Societies ^ 

'- Societies formed for any purpose connected with agriculture 
~ * ^di^vith.thf.bettrament of village life, but no£.speci£ied above ? 

, co-operativ‘e J 'fecliemes a tor-'iOint improvement, such os eo- 

ipwtteiykj^igation or co-operative fenoing or a co-operative consolidation 
>f holdiSgk scheme’, cannot he given effect to owing to the unwillingness 
>1 a small minority to join, do you think legislation should bo-introduced 
n, ordef+to^ompel such persons to join for the common'Mn^fit of all ? 

(d) Do you consider that those societies of which yoii&ave persona}^,- 
punvledge have, in the main, achieved their object'^ 



23. Genera] Education. 

(a) Do you wish to make observations upon existing systems of educa- 
tion in their bearing upon the agricultural efficiency of the people ? If 
you make suggestions, please distinguish, as far ns possible, between — 

(?) Higher or collegiate, 

(?'»') Middle school, and 

(Hi) Elementary school education. 

(bf (?) Can you suggest, any methods whereby rural education may 
impiove the ability and culture of agriculturists of all grades wbile 
retaining tlieir interest in the laud ? 

(ft) What is your experience of compulsory education in rural areas ? 
(???) What is the explanation of tho small proportion of boys in rural 
primary schools who pass through tho fourth class ? 

24. Attracting Capital. 

(а) What steps are necessary in order to induce a larger number of 
men of capital and enterprise (o take to agriculture. ? 

(б) What arc the factors tending to discourage owners of agricultural 
land from carrying out improvements ? 

25. Welfare of Rural Population. 

(а) Outside the subjects enumerated above, have you any suggestions 
to offer for improving hygiene in rural areas and for the promotion of 
the general well-being and prosperity of tho rural population ? 

(б) Arc you, for instance, in favour of Government conducting economic 
surveys in typical villages with a view to ascertaining the economic 
position of the cultivators l If so, what, in your opinion' should be the 
scope and methods of such enquiries ? 

(c) If you have carried out anything in the nature of such intensive 
enquiry, please state the broad conclusions which you reached, 

26. Statistics. 

(a) Do you wish to mnke suggestions for the extension <>p, improvement 
of the existing methods of — '■'*'* ‘ l* 1 ‘ 

- (?) ascertaining areas under cultivation and crops ; v* 

(it) estimating tlityield of agricultural produce }x*“' ‘ 

(???) enumerating hvvddck'nntf implements ; 

(it)) collecting information on land tenure, tho incidence M. (arid* 
..revenue trad the size p^tho agricultural ^ 

(v) arranging and pnblishingti^ricdf uraftfatistics ? . y t ' ' 

(£), Have yon any other suggestions to make under this ^fdul| l ? 
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I 

Mr. W. SMITH, Imperial Dairy Expert, Bangalore. 

Memorandum on (ho Animal Husbandry Sootion, Bangalore. 

» A 

Tn submitting mentor rind a to a Commission sonic of tho members of which 
are not intimately acquainted with, .Indian agricultural conditions, it is neces- 
sary in tho first place to briefly stale tho present position of tho cattle-breeding 
ami dairy industry ami its importance from the point of view of tho agri- 
cultural well-being of tho country, 

This faction of the Imperial Agrionltiiral Department which is under my 
control 'deals primarily with dairying and dairying means cattle-breeding 
and connotes the' whole cattle iudustiy. India, speaking in a general sense, 
does not ro.ir cattle for beef and consequently milch cattlo nud plough bullocks 
Are her cattlo requirements, and ns it takes a cow to prmlueo n bullock and as 
the country cannot n fiord to have any cons which are not milk-producing 
cows, it /allows that tho dairy' industry inoludes tho whole rntlle-bi coding 
industry? the two nro one nud indirisibie. The development of the daily and 
cnttlc-lwecdiug industry is by a long way the most important agiioultmnl 
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problem in India. The Indian agriculturist has more of his money invested 
in cattle than in any other capital form. It is more important than the grow- 
ing of wheat or cotton or rice or any ciop; it is ns important and universal 
as tho growing of all crops. India is a country of small fragmented holdings 
and the cultivation of the land cannot be done by tiactors or by horses or 
mules, it can only be done so far ns traction is concerned by the agency of 
the bullock so that the cultivation of every crop depends upon the efficiency of 
the working bullock, not only so but the pi iroary transport of all crops pro- 
duced must be done by the bullock. Theie is no doubt whatever but that the 
use of improved implements and machines for tho cultivation and harvesting 
of crops has been and is being soriously retarded, because tho cultivator does 
not possess a bullock of sufficient strength, size, woight or speed to work these 
improved machines and implements. The health and physical welfare of the 
whole of tho people of India depends upon n plentiful, pure and clean supply 
of dairy produce. Great masses of the people of this country nro vegetarians 
and I think it is admitted nowadays that in no form of 1 cgetahle fats can that 
particular growth principle ho found which is so necessary for tho proper 
development of tho young. This growth clemont can only he found in animal 
fat, and as our people in the main do not eat flesh the only kind of animal 
fat they can uso to attain tho growth vitaminos is milk fat. Tho milk-supply 
of India to-day is indescribably bad; jt is filthy, evponsivo and scarce. No 
wonder tho infant mortality in some of our large cities equals GOO per 1,000 
infants from birth to one year old. 

The oattle-bvceding and dairy industry is also important because in its- 
present state it imposes a colossal yenily drain on the wcnlth of the country. 
In India including Indian States tliore are at tho present time 180,000,000 of. 
nil kinds of bovine stock, the total value of which may be taken as some nine 
bundled crores (nine thousand millions) of rupees. The majority of the people 
of India are Hindus and to tho Hindus it is wrong to take animnl life, not 
only so hut it is a doubly heinous offence to take the life of any member of 
the ok tribe. The cow is sacied and is venerated by tho Hindus from Peshawar 
to Tuticorin. Broadly speaking, tho cattle-breeding indnstry in India is in the 
hands of ignoiant jungly tribes who have no scientific knowledge of tho princi- 
ples of breeding or the practice of cattle-rearing, and consequently millions 
of absolutely usoloss scrub cattle arc bom in the country every year. Theso 
animals aro so pooi that they cannot do any work nor do the females yield 
any milk, jot having been horn they cannot owing to tho Hindu sentiment bo 
killed and tlie countrj- must keep them until they die. These animals not only 
yield tho country no lotum outside of tlie value of their hide and bones when 
they die, but tliej’ consume the food which tho working and milk-producing 
animal ought to got and as tho mules nro not castrated they perpetuate their 
degeneiato species all over tlio land. In any otliei country in tho woild these- 
nnunals would bo killed and utilised for food at the end of their third monsoon 
when they had sufficient flesh on their bones to pay for what they lmd eaten, 
neie they have a brief ponod of plentiful feeding each monsoon, followed by 
eight or moie months of somi-stan ution until they dio, and tlieir bones and 
hides nro sold by the sweeper caste. A w liter in tho ** Madras Mail ” of 21st 
April, 1920, calculates that tho loss to this country due to tho upkeep of tlicso 
useless cattle is not less than sisty-one croics and twenty lacs (sis hundred nnd 
twelve millions) of lupecs por annum. I cannot vouch lor tlio correctness oF 
tbm. ngnro, but the drain on the wealth of tho country due to this state of 
nttaiis is truly oolossnl nnd the foregoing shows tho costing deploiablo stnto 
of the cattle-breeding and dnirv industry. It will bo seen then that not only 
is the development of tho cattle-dairy industry tho most important pioblem 
facing Indian ngncultuie, but owing to tho Hindu sentiment “thon 'halt 
not kill the con ” it is the most difficult agricultural problem in India. The 
s improvement of the quality of Indian mops oi methods of Indfnn cultivation. 
™o education of the Indian cultivator aro as easy here as they aj e in any 
otlior part of the world, but the cattle problem is hedged around by Hindn 
hentiraont, and by reason of this sentiment it is not only the loss through tlie 
orlnng and milking of inefficient cattle that India has to face, slie has to- 
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foot n. larger bill in supporting the Altogether useless cattle which cannot bo 
killed owing to tlio sentiments of her people. There is only ono solution of 
the problem. Hindu sentiment u ill not change for a long timo to como and 
tlio cattle-breeding and dairy industry must ho lnised to that high lord of 
■efficiency ulien the brooders of onttlo will only permit efficient and suitable 
animals to be born and those only in such numbers ns tho country requires. 
Xow not only js tho eat tie-breeding and dairy’ question the most important 
and the. most difficult problem facing the Indian ngricultui isfc. but it is the 
most universal. It must bo bandied from an All-India point of new. It can- 
not adequately be dealt with by Provinces or States, heeauso tho cnttle-breod- 
mg policy and practice of one Province or Stato mny largely affect tho agri- 
cultural efficiency of another Province or State. Bengal, for instance, breeds 
comparatively few cattle and thoso she docs bleed ate of poor quality. The 
Bengali cultivator to n large extent depends upon tho breeders o£ Bihar and 
Orissa to supply him with his work cnttle. Then agnin both ifangoon and 
Calcutta depend almost onlircly on the Punjab for the supply of their milch 
cnttlo nnd Bombay draws its milking cattle fiom the Punjab and Sind. Xot 
only is tho question universal from this point of view, but over tho uliole 
country every caste, creed, and class wes milk and milk products freely in 
their dietary nnd cultivators of overy part of India look for on efficient field 
ox. It would scorn, therefore, that this rjuestion which is so vltnl to tho 
agricultural and general progress of the country would icccivc very special 
attention at tho hands of the Central Government. That it has not done so 
•Can bo easily proved. In fact this groat problem has been all along treated 
as the Cinderella of Imperial Agiiculluro at. tho following brief resume of facts 
will show. 

fa response to recommendations made by tho Board of Agriculture nt their 
meeting-, at Coimbatore in 1013 nnd Pusa in 101C tho Government of India 
in May 1020 appointed an Impel ial Dniry Expert, and in July 1021 tho 
appointment of a Physiological Chemist was mado to cniry out rcsc&irh uorlc 
in connection with problems of animal nutrition. The recommendation made 
by the Bonrd of Agriculturo at the two mootings before rofcriod to, besides tho 
appointment of an Imperial Dairy Export nnd n Physiological Chemist, i ecoin- 
mcmled tlio establishment of daily schools nud of breeding farms on a modornto 
scalo; but Although I was appointed to tho post of Imperial Dairy Export in 
May, 1020, Government did not provide mo with cither money or facilities of 
any soit whatever to carry out any educational or research work until July 
1923. In 1022, with the enthusiastic support of the Agricultm al Adviser to 
■Government, T icquestcd Government to hand over to this department the 
thirty-four Military dairy farms in India so that they could bo utilised na 
troinitig centres, breeding farms nnd rcscaich stations. On tlio recommenda- 
tion of tlio Inclienpo Committee two of iho'o fmms with a small hill fntm 
were handed over for educational nnd lesenreli purposes ins tend of thirty four 
asked for, aud the farms handed over woro only given ‘on tho undoistandiug 
that they wore to bo self-supporting, or in other words Uml this department 
would provide flint education so badly wanted, and carry out o« well much 
needed icsoarch work without a penny of cost to iho Stnto. 

The farms before referred id, which wore taken over from tho Militnry 
Depnitmont in 1923, are Mruoted at Knrnnl in the Punjab nml Bangalore or 
11 yi,oie State with n bianeh of Bnngoloro farm nt Wellington in the Xilgiri 
nUK Thou, in October, 1025, this dopartmont took over the Militnry crea- 
mery at Annnd in Gujarat to be used, ns a dairy Factory school. The staff 
omplo.ved. by tho Military Depnrlment on tho Jt.mgnloio, Wellington and 
Knrnnl farms woro taken over with tho farms. The laboratories of the Phy- 
siological Chemist to Government woie moved from Pura nud tho Bangalore 
farm was converted into a central teaching and research institution now 
known ns tho Imperial Institute ol Animal Husbandry and Dairying, Throe 
•clnsios of pupils nro taken on there for training fiom all parts of India, vie.:— 

(1) Post-graduate pupils for advanced instruction in animal nutrition, 
animal husbandry and dairying. 
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(2) Pupils for tho Indian dairy diploma granted by the Institute (2~ 
years' course). 

(31 Short course students for special instiuction in specific subjects- 
connected with animal liushnndry or dairying. 

Tlie Knrnal farm is utilised foi the instiuction of all three of the nbovo classes 
of pupils and is prtniniily a cnttlc-biecdmg research station where three 
separnto herds of puio Indian cnttle have been established and which are 
being des eloped ou puro lines. 

The Wellington farm is merely a branch of Bnugaloie kept up to provide- 
tbe British garuson m that station with puio milk and butter. 

Tho Anand Croatnoiy was acquired m order to proride fnctoiy instiuction 
and to carry out resenich woik in connection with the manufacture of pi it, 
butter, condensed milk, dned milk and factory milk products generally. 

I linsc just learned that Government limy close down this factory because jt is 
not paying. Tins cieamciy is situated in the one district in India where milk 
is available in large quantities, and whcio buttoi and casein are manufactured 
foi home consumption and ovpoit. This Section cannot possibly carry out 
its work without ono daily facto) y of this kind. Indian factory methods of 
butter, p/ii, and casein manufacture arc crude, uneconomical and dirty. India 
imports largo quantities of condensed milk, dnod milk, and milk products of 
various kinds, nil of winch should be made in the country. Hesenrch and ev- 
peiiment ot this kind is moie necessary in India at the present moment than 
any othci clnss of d.iirv work. In fact it is absolutely vital to India. It lies 
at the root of the whole cattle problem. It is no use improving the yield of 
the ludian con or buflfalo unless along with this improvement a market is 
provided for tlie milk of theso animals. This can only lie done in the ruial 
areas by developing tho manufacture of milk products. Nothing whatever is 
known about the scientific manufacture of any class of modem milk piodnrt 
fiom the milk of the huffnlo. Present methods are crude, filthy and wnsteful. 
The closing down of the reseaich creamery at Anand would be a national 
disaster. The most urgent and pressing daily problem in India to-day is tlie 
utilisation of by-products m the manufacture of nlti, and so far ncithei tlie 
Impennl nor any Provincial Government has touched the problem. This Sec- 
tion wns propnnng to do «o at Anand. 

So far outsido of the actual staffs required to work tlie farms and fonneily 
employed by the Military dairies no o\trn staff for cducntionnl and research 
work has been piovidcd tor this Section other than that a general assistant 
to the Imperial Dairy Export was appointed in December 1025. Consequently 
the amount of research work undci taken has not been at all commensurate 
with the needs of the industry. Tho demnnd for dairy and cattle-breeding 
education at ail tho fnrms and the d.ifry factory hns since the commencement 
of the concerns been far moie than could be undertaken Hc'eareh woik in 
the development of our two herds of Indian cows and the Indian buffalo herd 
at Karnnl (the formor on dual purpose lines, milk and. draught, and the latter 
for milk pi eduction) is being enriod out Owing to paucity of staff and want 
of funds -this Section lias not yet been able to touch the fringe of the many 
pressing pioblcms facing tlie cnttlc-broeding and dairy industry in its national 
aspect, consequently practically no results of research work "done bv this- 
Section have so far been made available for fhe advancement of Jndian< 
ngiicultmo 

Since my appointment ns Imperial Dairy Expert in 1920 this Section has- 
been in cuutinunl close touch with all the Provincial Departments of Agricul- 
ture, with the Corporations of tho large cities and with most of tho Indian 
States, pinjiapole societies, etc., nnd technical advice with building plans, 
machinery specification, etc., has issued from my office in a continuous stream 
since its inspection. Tlie demand fiom nil over the conntry for this clnss of 
information continues to increase and the supply of technical ndviee occupies 
a large part of my time and that of my assistant, I maintain n practically 
continuous correspondence with all the Directors of Agriculture in India, with 
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inftny of tho Co-opcrntivo Dopartinonts nnd with ilio cattle-breeding exports. 
My office is freely consulted by nil the Departments of Agriculture in the coun- 
try on m niters connected with cattle-brooding and dairying, nnd in this respect 
I consider wo have done, and are doing good woik. 

Tho training of post-grndunte students at Knrnal, Anand nnd Bangalore 
ior tho highest posts of tho department is undertaken by this Section in co- 
operation with the Physiological Chemist to Government; nnd in my opinion 
this training could be implored by the provision of a scientific research Btnff 
at Bnngaloie and Karnal fnnns, but especially at tho Anand Cionmeiy under 
whom the post-graduate men could woik. 

I consider that our present facilities for giving slioit courses of study to 
persons connected with tho cattle-bi coding nnd dairying industiy nro good, 
but they would be improved by the addition of the scientific research staff 
above lefcired to 

The work of this Section has boon carried on at all times in the most active 
and pleasant co-opoiation with all tho officers of the Impoiinl Agricultuinl 
Department and ns before stated with the Directors of Agriculturo and expert 
cattle-breeding dairy officers of nil the Agricultural and Veterinary Depart- 
ments. This Section by reason of the class of work done has been moio parti- 
cwtarly in touch with ton Agykwltusal wwd Bwctoviohsfiwwt Scwtioww wt> Pwsw 
and in daily co-operation with tho Physiological Chemist at Bang.iloie. On 
various occasions the Section lias supplied detailed iufoimntion regarding the 
position of tho dairy industry in Ttulin to the International Institute of Agu- 
culturo in Romo. 
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Replies to the Questionnaire. 

Before dealing with those spocifio questions which pertain to cattle-breed- 
ing and dallying, I desire to make a few letnnrks tegarding Question I (6), 
Research. 

QorsnoN 1 (&).—' The section of the Imperial Department of Agrioultuio 
under my control comprises the following units in addition to the office of the 
Imperial Dairy Export • — 

The Imperial Institute of Animal Husbandry and Dairying, Bangnloro. 

The Impel ini Government Daily Farm at Wellington. 

Tho Imperial Government Cattle Breeding Farm at Karnal, Punjab. 

The Imperial Government Crcameiy at Anand, Gujarat. 

Tho office of tho Imperial Dairy Expert u ns opened in May 1920, and tho 
three first mentioned farms w ere taken ovor from tho Military in 1923. Tho 
Anand Creamery was taken ovor m 1925. 

All of these institutions aro utilised ns far ns circumstances permit as teach- 
ing or lObOarch centres. Tho Imperial Institute of Animal Husbandry and 
Dairying giants a diploma in practical dairy form management. Tlio course 
for this diploma is a two years one, and tho teaching for this diploma, in 
order to make it as varied and practical os possible, is given at Bangalore, 
Karnal and Anand Crcameiy. The number of studonts now under training 
for this diploma is 23 this being the maximum number which tho existing 
hostel accommodation conld provido for, hut tho actual number of suitable 
men who applied for tuition in the class now undergoing instruction was 69. 
In addition to tho diploma students nil the farms under this section and tho 
creamery take men for short technical courses, ns well ns post-graduate 
students for special research work. During the past two years 74 short course 
students and 7 post-graduate students havo taken courses. 

Tho laboratory, cattlo sheds and stores of the Pliysiologicnl Chemist to 
Government are situated in the farm yard of tho Bangalore Institute, and tho 
scientific staff of this officer has up to tho present very kindly undertaken the 
teaching of students in dairy chemistry, food analysis, and animal nutrition. 
I regnid tho animal nutrition work of the Physiological Chemist as of vital 
importance to the agriculture of India, and it has been the aim of this office to 
co-operate with him in every possible direction, but if tho activities of this 
officer are to expand in tho future as tlioy havo in tho past tho day is not far 
distant when there will not he room at tho Bangalore form for tho Institute and 
the Physiological Chemist, and I am of opinion that in view of the magnitude 
and national importance of animal nutrition research a separate farm with 
herd, lands and scientific laboratories should be” given to the Physiological 
Chemist, and that tho existing laboratories and buildings now occupied by 
him at Bangalore be handed over to the dairy institute and utilised for teach- 
ing and research purposes on .cattle-breeding and dairy problems. This even- 
tuality was foreseen in 1924, ns in thnt year this office suggested to tho Gov- 
ernment of India that tho Hosur Remount Dop&t, now the Madras Govern- 
ment Gnttlo Farm, then the property of tho Impel ini Government which wns 
to he abandoned by Military Remount Department, should bo handed over to 
the Bangalore Institute in order to permit of future extensions and to enable 
the Bangalore farm to grow its own fodder requirements. Bp to the present 
this Section has been able to do very little in tho direction of research u'ork 
in connection with dairy problems. Experimental cattle-breeding work is 
being done at all three farms, but owing to lack of staff and funds, and to tho 
fact that in tho initial stages tho energies of this offico woio concentrated 
upon the oiganisation of tho farms ns educational centies, little or nothing 
has been done to solve tho many pressing problems affecting the dairying and 
■cattle-breeding industiy. Tho time has now come when this work should bo 
undertaken on a purclv national scnlo. In this connection please see my 
remarks on page 10 of this note regarding Anand Creamery. On tho purely 
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dairy side of the work tho factory problems there referred to arc most press- 
ing. The following specific problems, I considor, call for immediate investi- 
gation : — 

(1) Tho manufacture, storage nnd transport of ghi. 

(2) Tho manufacture of condensed milk from the milk of the buffalo. 

(2) Tho utilisation of tho skim or buttor milk a by-product from ghi 
manufacture, connoting tho manufacture of dried milk, casein, 
milk sugar, skim milk cheese. 

(4) Tho manufacture, storage and transport of buttor under tropical 
conditions. 

(6) Standnidis.ation of Indian daily products as logards purity. 

(6) Testing and xecording of tho quality, i.c. chemical composition, of 

the milk of all tho diffoient well-known breeds of Indian cows and 
buffaloes. 

(7) Transport of fresh milk for long distances in India including 

transport mothods. 

Question 16 (a). — For two reasons it is vitally important that something 
should bo done on n national scale to improve the breeds of cattle in India. 
Firstly the quality of the cattlo of India grows worso from year to year. Tho 
introduction of modorn and moio efficient cultivating, seeding nnd harvesting 
machinery is being letardcd, and tho growing of every class of crop is adversely 
affected through tho inefficiency of tho plough bullock. Not only so but the 
general health and physical well-being of tho whole community, rural as well 
as urban, is detrimentally influenced through tho lack of a plentiful, cheap and 
safe supply of dairy produce, duo to tho inefficiency of tho Indian milch cow. 

Secondly owing to the Hindu sontiment regarding the killing of cattlo and 
to tho ignorance, apathy and want of skill on tho part of tho cattlo breodeis, 
this country is cnlled upon to support continually millions of cattlb which, 
from hhth to death, aro quite useless. They aie not good enough to do any 
work or produce any milk. It costs tho country anything from Bs. 15 to 
Rs. 30 per head per yoar to keep them. Their average life may be taken as 
0 years and at the end of that time they die nnd the country gets Bs. 12 to 
Rs. 16 per head for tboir skin, horns and hones. Not only so but these per- 
fectly useless animals oat up tho fodder which should go to tho fairly efficient 
workers and milkers, and thereby impair their utility. Again in tlio districts 
which support these animals, castration is not generally practised and tho 
miserable half starved males roam about perpetuating their species and further 
reducing tho quality of the cattlo of tho country. It is difficult to estimate 
how much this drain on tho wealtli of India amounts to. That it ronchcs n 
colossal figure yearly is certain. 

Cattle-breeding and dairying in India, I regard as one and indivisiblo. 
This is mainly a vegetarian country nnd beef lias no value, nor will tho people 
of India work tho female of the ox tribo in tho plough or tho cait, so that 
v what the country wants is efficient draught bullocks and profitable milking 
cows. It being particularly home in mind that almost every animal bom 
must ho permitted to live and must bo fed. Wo cannot destroy tho poor 
fiold worker nor tho worthless cow. Tho country is saddled with whatovor 
its cows give birth to, and it cannot afford to keep a cow just good enough 
to bo the dam of future generations. In ordei that the cow shall pay for her, 
keep slio must, seeing she is prevented by oustoin from doing fiold work, give” 
sufficient milk to rear hor calf nnd in addition as much as will ho equal in 
value to tho cost of hor maintenance. For India therefore wo require for nil 
districts a suitable type of dual purpose animal, the ranlo being efficient as it 
field worker nnd tho female ns a milker. It has, I think, been demonstrated 
now that such cattlo are obtainable and that many of tho best breeds wo have 
in India, possess these dual qualities. >• 
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Tf the foregoing accurately describes the position then the solution lies 
in • — 


(1) Tho development of pedigree herds on dunl purpose lines, suitable 
for each district. 

<2) Tho careful distribution and supervision of bulls fiom these herds. 

(3) Tho development simultaneously with (1) and (2) of technical dairy. 

ing and especially tho cooperative handling and sale of milk, 
production and sale of qhi, and manufnctuie ond sale of milk 
products, nil ns ullngo industries 

(4) Tho dissemination of knon ledge regnidtng the breeding, loniing and 

feeding of cattle and the groa tug and conservation of fodder 
crops for their maintenance. 

(6) The o\tonsion of the Civil Veterinary Department to givo better 
sorvice in the detection, prevention and cure of animal diseases. 

\Vith regard to (1) tho formation of pedigree herds. My experience in 
Iucua follows that of the world of ntumnl bicoders m general that successful 
brooding cannot be done with a mongrel sire. There was probably a day in 
the history of India when the dedicated or Brahmin! bulls, used mainly for 
bleeding purposes throughout tho country wore tho best that could bo 
procured. At that time liugo more oi less isolated ranching areas wero avail- 
able for cattle-breeding where there was little oi no admixture with different 
tyoes of cnttlo from other parts of tho countiy, but tho spread of irrigation 
canals, the reservation of forests, and tho general increase of tho cultivated 
area lins driven tho cattle-breeding clans into the rough jungle tracts, and tho 
improvement of roads, the establishment of railways and the general advance 
in transport and moans of communications, has so mixed up the one time 
breeds of cattle in India, Ibnt roo->t of the bulls now used ns sires can ho tiuly 
classed ns mongrels. Added to this is tho fact that in India as in other parts 
of the woild, religions fervency has declined and tho Brahmin, who now dedi- 
cates a hull on tho birth of his son, is often more concerned in obtaining an 
animal at a moderate prico than with getting tho best possible breeding bull. 
In tins connection plc.no see copy of this oflico lottor No. 2925-A., dated 6tli 
January 1D2G (Appendix I). addressed to tho All-Indin Cow Protection Society. 
Tho pedigree herds of cattle in Great Britain, which have formed tho found- 
ation stock of more than half the cattle in the world’s temperate relies, 
were built up liy private individuals and the various now well-known bloods 
■wore ovolied or created at tho expense of priiaie enteipiiso, and it has been 
stated that tho same procedure must he followed ill India. I givo it ns my 
opinion thnt this cannot be dono boro nml if India is to wmit until her 
private catllo owners, at their own expense, build up pedigree breeds of 
cattle, she will wait until tho crack of doom. Tho conditions are lory differ- 
ent. In Europe the commercial value of beef enabled the far-sighted breeder 
to dispose off his rejections, which in tho initial stages must bo numerous, 
at an economic figure and lie could knock on the head at birlli nnj vei v weedy 
calves. In India the flesh of cattle has little or no value as food ond if it had, 
no self-respecting Tlindu breeder would sell his Cattle to a butcher nor will ho 
kill w oi {bless calves. Tho building up of pedigree herds in Tndin must be a 
losing business for many years to como and therefore it can only be done by tho 
State. No amount of piopagnndn oi official, persuasion will induce Indian 
landed proprietor, cultivators or business men to undertake this work because 
although it will in timo yield n handsome return to the country in the increase 
or wealth due to enhanced cattle efficiency jet, tlio loss or cost to the person, 
company oi State which does tins pioneer work will be heavy. Government 
cattle-breeding farms in India cannot bo expected to pay their way for many 
jenis to come and this fact has hcen emphasised by tho Board of Agriculture. 

Regal ding the second recommendation of this note — the distribution and 
control of pedigree bulls.. This is a woik which will require very special 
attention. It piny ho done through local hoards, village pnneliaj-ots, co- 
operative societies or other agencies, and along with this must go an organised 
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system for tho castration of nil unfit males. Healing in mind tlie fact that 
in most parts of India cattlo once born cannot be killed or sold for beef, it 
will be realised how important it is that only the number of cattle aetunlly 
required by the country should bo begotten and only efficient and healthy 
animals should be brought into world. IVc have far too many cattle in India. 
What we want is fewer cattle, but all of them efficient and profitable. The aim 
of tlie Agricultural Departments from a breeding point of view should bo 
suitable bull or bulls in every villago, properly controlled and supervised. This 
is not an impossible dream. It has alieady been done in some parts of tlio 
Punjab wheio owing to the energetic action of the Government of tlmt Pio- 
vince, the decline in the quality of cattle lias been stayed. 

We are at the parting of tlio ways in India in regard to tliib cattle-breeding 
pioblem. This countiy like all other conntiies at some stage of tlioii develop- 
ment, has leached tlio point where it can no longer affoid to set aside huge 
aieas for breeding cattle on tlie ranching system, became it now requires those 
aieasto grow food for its people and cotton to clothe thorn. Owing to want of 
knowledge on the part of those closely interested in stock bleeding, the 
cattle of the countiy have got into such a mixed up condition that it is not 
profitable for the cultivator to breed his own animals. It must therefore 
be the aim of all interested in agricultural propaganda and piogicss to 
demonstrate to the cultivator that he must lnocd and rear cattle and that if 
he uses the right breeds and practises tlio correct methods, cattle-i earing and 
the growing and conserving of fodder ciops for this puiposo ns n regular part 
of his agricultuial operations will he piofitable. There is no mo telling the 
cultivator this. Tt must bo demonstrated to him bofoie liis eyes, and it can- 
not be demonstinted until ho can ho offeiod the services of a hull which null 
be reit.un under specific condition to produce an oifioiont field bullock and a 
profitable milch cow, and it is at this juncture that tlio third proposal of thiB 
note (tlie development of technical dairying) comes in. Tt is not meioly 
necessary to onnble the cultivator, who must he the breeder of the future, to- 
pi oduce a milk-yiolding cow. lie must bo tuuglit liow to economically utiliso 
the milk of this animal. The milk producers ol India lo-dny nio steeped in 
technical ignorance and superstition. The methods of manufacture of ghi 
and tlio various forms of Indian cheese and jiartially evaporated milk aio 
filthy and wasteful, so much bo that at the flush season of tlio year in many 
of the ok '-producing tracts the buttei milk or by-product from ghi manufac- 
ture containing all tlio valuable casein albuminoids and milk sugar is thrown 
away. Apart from this aspect of tbo question, Indin badly requires villago 
industries to provide additional sources of employment and to generally in- 
ciease tlie standard of villago life. What industries axe more suitable for this 
puipose thnn the manufacture of ghi, countiy chceso, casein and dried milk, 
etc., on a small inetory bealo owned and managed on co-operative principles. 
With the aim of encouraging this phase of dairy development, I started a 
class for the instruction of officois of the Co-operative Departments of all tbo 
Provincial Governments' and Indian States, at the Imperial Institute of 
Animal Husbandry and Dairying at Bangalore. The first class held in 1925 
■was attended by some 26 officois from most of the Provinces and principal 
Indian States. The Government of Tndin authorised this class hut in doing 
so they gave it as their opinion that in giving instruction of this natnro tho 
Imperial Department of Agriculture wore encouraging on the functions of 
the Provincial Departments oi Agriculture. I attach copy of a letter from 
tlie Registrar of Co-operative Societies, Punjab, 'to tho Government of India 
and a copy of the reply of the Government of India to tho same (Appendix II), 
from whioli it will be .seen that the Government of India expect a roconunond- 
ation from tlio Royal Commission on Agriculture regarding this matter and 
tlio Royal Commission 'on Agriculture may considor the advisability 
of communicating their views to the Government of India at a date earlier than 
tho submission of their full report. 

Up to tlio present none of the agricultural colleges'jn India has attempted 
to give instruction in dairy factory work nor has' aim experimental work 
boon done on the very important problems such as the manufacture of ghi. 
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casein, or other milk factory products. In October last the dairy section of 
the Imperial Department of Agriculture took OTer the disused Military 
Creamery at Anand in Gujarat, for the purpose of utilising it ns an instruc- 
tional centre for creamery work and for experimental work in connection 
with dairy factory problems. The working of this creamery has not, owing 
to severe competition in the fresh butter market and for other reasons, been 
as profitable commercially as I hnd hoped and consequently the Government 
of India, I understand, contemplate closing it down. In this connection I 
attach copy of a letter nfifiressed to the Agricultural Adviser to Government, 
on June 10th, 1920 (Appendix JII) and with a view to ndvising the Govern- 
ment of India concerning, tho retention or otherwise of this creamery, the 
Eoyal Commission on Agriculture might consider tho advisability of some of 
its Members visiting this creamery and inspecting tho local butter and ghi 
factories m Gujarat, the greatest milk-producing district in India. As nn 
indication of tho conditions now prevailing in tho Gujarat dairies, I may 
mention that the Bombay Cattle Commission which consisted of 5 distin- 
guished Indians and 2. Europeans described these places jn paragraph 31 of 
their report published in 1923 as reproduced below : — 

“Tho Committeo whilst touring in Gujarat took the opportunity of 
visiting some of tho so called dairies in Ahmednbad where the bulk of the 
buttor and other dairy produce is manufactured for tho whole of India. Tho 
Committee wero surprised to find that this industry is carried out under the 
most filthy and dirty conditions imaginable. These so called “dairies’’ are 
situated in the most fnsanitaiy by-lanes of the city. The butter produced 
under these conditions is sold all over India and a certain amount is exported 
(oven to Great Britain). It is a well-known fact that milk and its products 
are best medium possible in which injurious bactorin and germs of typhoid, 
diptheria, cholera, etc., thrive and in which they arc carried and spread over 
the whole of India. It is essential for tho public health that production on 
honest and scientific lines should be made a financial success, so that the 
public at largo will get a safe and sure supply of milk and its several 
products.” 

Owing to lack of funds and the attempt to obtain commorcinl results from 
what are educational and research institutions, no research work has yet been 
■done in connection with such pressing problems ns:— 

(а) the manufacture, storage ond marketing of ghi in large and small 

quantities; 

(б) tho manufacture of casein, condensed milk or dried milk from 

buffaloes milk ; 

(e) manufacture of panir (Indian cheese) from skim-milk. 

This kind of research work can only he properly carried out nt an experi- 
mental dairy factory situated in tho premier milk-prod.ueing area, Gujarat. 
It is useless to attempt this class of experiment with milk produced by Gov- 
ernment cattlo fed, housed, and looked nftor under perfect conditions at 
the Government owned farms at Bangalore and Karnnl. This work must bo 
done on a factory scale with purchased villago milk .produced under ordinary 
working conditions and adulterated, as the village producer will insist on 
adulterating it. Within tho last 20 years India has lost tho valuable butter 
expert trade to the For East bocauso of the inferior quality of her butter due 
to lack of technical knowledge of mothods of manufacture. For tho samo reason 
tho value of Gujarat casein in tho world’s markets is only half of the Frenoh 
and Now Zealand product. Tho site of tho Annnd Creamery is most suitable, 
the land on which the creamery stands is already tho property of tho Imporinl 
Government, and the closing of this creamery boforo it has even begun its 
much needed research work would, I think, (as I have stated in my letter to 
•tho Agricultural Advisor to tho Government of India) be nothing short of a 
national calamity. In this instance also, and in view of tho urgency of tho 
question, tho Royal Commission may consider tho advisability of communicat- 
ing witn tho Government of India nt nn early date. 
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Tlio cultivator in India known how to make uso of his bullock, but ho docs 
not possess the most elementary knowledge of how to make profitable uso of 
tho surplus milk from his cons or buffaloes. Along with the improvement of 
quality of his cow he must bo taught how to utilise his milk to tho best 
advantage. 

In dcnling with the fourth recommendation of thib noto it is unnecessary 
to say Hindi. Vigorous propaganda by means of cinema films, lantern slides, 
lectures and last but not least small domonsti ntion farms, wboro profitable 
cattlo are employed and whero tho benefits of mixed farming with stock bieed- 
mg ns an e'seutial part, could be skoun in operation. 

As regards itom five of the recommendations of this noto, I regard tho 
work of cattle-breeding, rearing, feeding nnd management ns coming under tlio 
sphere of ngricultuio rather than veterinary operations. There is so much 
scopo for tho skilled veterinary oflicor in tho sphere of tho prevention and cuie 
of animal diseases that I consider ho cannot profitably bo asked at this junc- 
ture to take up such purely agricultural problems ns tho breeding and ronring 
of livestock. 

Before dealing with tlio minor points raised in tho Questionnaire, I desire 
to call attention to tho national aspect of this cattlo-brocding question and 
die necessity for 60100 form of central authority for dealing with it. Tlio 
Board of Agriculture recognising this have at thoir mootings at Bangalore in 
1921 nnd at Pnsa in December 1925 recommended tho establishment of a Cen- 
tral Cattlo Bureau. This has been commenced with a small clerical stnff nnd 
the Imperial Dairy Export ns Seciotary and it is understood tlint tho Gov- 
ernment of India have under consideration tho formation of a ropresontativo 
hoaid or committee, ns recommended by tho Board of Agricnltuic at their 
Pusn meeting in 1925, to control the operations of tho Central Cnttlo Bureau. 
Tho functions of this Bureau under tho control of a Commit leo represented of 
all the Provincial Governments and Indian Stales would be to establish and 
control heid books, to supervise and authentiento milk records, to keep all 
Governments and breeders in touch with tho cattle-breeding activities of other 
bleeders 5 and the Bureau, if given sufficient staff and funds, a ill do a useful 
and vory necessary nork in India, but tho cattlo-hreoding dairying problem is 
so universal to tho whole country and so important nationally that I consider 
some gi eater degree of central co -01 dinntion and guidnneo is necessary than 
can ho exercised by tho Central Cattle Bureau. It is T think certain thnt 
Bengal, by reason of the naturo of its soil nnd climate, will always leijiuro now 
blood for cattle-breeding from other Provinces of India. Calcutta at present 
proouro 3 the whole of its milch cattlo from tho United Provinces and tho 
Punjab. Bombay is largely dopondont for its supply of milch rnttle on tho 
Punjab. Tho Province of Sind supplios milch cattlo to many distiiets in 
India and Burma, and Bnngoon imports cattle regularly from tlio Punjab and 
Bihar. Then thoie is tho question of control of tho export nnd import of 
cattle which must always ho in tho hands of tho Government of India. Tho 
time is perhaps not yot xipe for tho lestrieiion of tho movements of cattle to 
prevent the spread of disease, but this will come some day and when it doe* 
it will have to ho controlled by the Central Government. The question of milk 
standards ^andaids of purity for (/hi, butter and other dairy piodncti, 
should bo tin, same all over tho country and generally speaking this cattle- 
breeding dairying question is so universal, its development so vital to tho 
wholo country that ii at all possible f he Government of India should retain 
some soit of central control over it. This might best bo dono by tho Central 
Government giving substantial grants fo Provincial Governments for caitle- 
bi ceding dairying, conditional on the money being spent on work nppiovod 
of by the Control Government, or if the control of tho Gorermnont of Gulin 
was objected to tho central authority might tnko tho form of a central agri- 
cultural council representative of all tho Provincial Governments and Indian 
State 3 with small oxooutivo committees of experts to deal with each of the 
special phases of agriculture in the country, - 

Question 16 (Ii). — My district is tho whole of India and Burma, and conse- 
quently in this note I iiavo attempted to deal with tho wholo question from a 
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national ns opposed to a provincial point of view. In most cases whnt 
remains of the common pastures are overstocked, and they will be so until 
tne cultivator becomos a breeder and until ho roalises that ho can make 
money by breeding and roaring cattle and growing and conserving fodder for 
this purpose. Ho will only be able to do this with some degree of assistance 
from the State in the direction of : — 

(o) The provision and control of suitable sires. 

(6) Education, by demonstration and otherwise concerning brooding and 
rearing of cattle and the utilisation and sale of dairy produce. 

After all every country in the world which has tackled the improvement of 
its cattle has employed somo system of State, atded bull provision and distri- 
bution. In the moio developed countries the premium bull system is in 
operation to-day Here wo must produce the pedigree bull to commence with 
as ho is not otherwise available. It is the lecognised function of every State 
to prondo not only elementary education but technical education for its people. 
Dairying on villago factory lines has greatly added to the wealth of all the 
most progiessivo nations of the world, and India cannot afford to refuse 
technical education on this subject. 

Grazing on the cultivated tracts nnd especially the irrigated tracts in 
India is a waste of land What the Americans term “ siloin ” is the most 
•economical way of feeding cattle, outside of the jungle tracts, in Indio. _ This 
•question will only bo solvod when it can he made profitable for tho cultivator 
to rear cattle and to grow and conserve the necessary fodder for tlioir main- 
tenance. At the same timo much could bo dono nil over India by tho conserv- 
ation of tho sui plus green grasses of the coarser typos, during tho rains, by 
moans of pit silos. Tho mnldng of this class of silago is simple, inoxpensivo 
and certain in its results. Tho system, I think, only roquires to bo demonstrated 
to make it univorbal. It is not practised beenuso its value is unknown and 
no ordinary cultivator will believe it can ho donojintil it is actually demon- 
strated to lum. If in India wo only bleed sufficient efficiont cattle foi out 
requirements, and if by moans of Sllngo WO conserved the greon fodder which 
is wasted overy year by being allowed to um to woody fibre aftoi tho rains 
thcie would bo no shortage of loughage in this countiy. 

Tho only way in which landowners can ho induced to tnke a kconor practi- 
cal interest m tho cattlo-daiiy industiy is by demonstrating to them that tho 
use of pciligi eo sires and tho adoption of modern methods ate financially pro- 
fitable nnd this cannot ho done as explained m this noto ; until by Stnte assist- 
ance pedigreo has boon crentcd. In most parts of India tho scaicest months 
of tho year for foddor-supply.aro Apnl, bray and June. 

Tho question of tho mineral contents of fodder can best bo answoied by 
Mr. Worth, hut it is certain that in many parts of the country tho local 
fodders nie deficient in mineral matter. 

I desire to bring to tho notice of the Royal Commission a disability under 
which the Indian cattlo trado labours in connection with tho transport of milch 
cattle by passenger train. Indian cows aro useless ns milkers unless^ their 
c'nhes accompany thorn nnd tho railway companies including Stato railways 
charge the same amount for tho cairiage of a newly horn calf by passenger 
-tram as they do for a full grown cow or bullock. This is a very great Imxd- 
ship, tho cow is no uso without tho calf and consequently the calf if sold 
apart from tho cow has no valuo. Besides it does not seem fair that tho 
same rate of freight should bB charged for a uowly horn calf weighing 30 lbs. 
and of no commcicial valuo as for o cow or bullook weighing 6ay 800 lbs. and 
worth lls. 250 to Rs. 500. 
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APPENDIX I. 

heifer Xo.892.l-A., of 1926, dated Bangalore, the 6th January 1926, fi om 
H 7 , Stnith, Esq., the Impetial Dairy Expnt , Bangalore, to the Donoiauj 
Secretary, the All-India Cow Conference Association, Calcutta. 

T offer the following remnrks on the cnttle-broediug scheme sent with 
your letter: — 

To my mind every Province in Indin requh es good milch cows and efficient 
working bullock. My experience, goes to show that in Madras of nil the Indian 
Provinces, outside of tho immediate vicinity of • the larger cities, little oi no 
attention is paid to mills production ns a factor in selection for breeding, 
■consequently I cannot agree with you that in this Province “good milkers nio 
keenly appreciated. ’’ I. do not agree that the advent of Biitish rule cither 
upset tho course of Indian social life or ignored the cattle-breeding systems 
<of the country. 

I agree with Mr. Blackwood’s remarks that the Brnhmini system of bull 
■distribution so long ns it was tho result of stiong religious fervour served a 
useful purpose, but these days I fear religious feeling is not ns strong ns it 
" as. 1 have on more than one occasion sold n bull to n Hindu to bo dedicated, 
branded and turned looso ntid tho buyer was by no means anxious to sccuro 
the best bull available but he was most anxious to buy tho cheapest bull he 
could get, and in tlijs decline of religious fervour, common to the whole world, 
these days, lies the rensou for the decline in the quality and number of 
Brnhmini bulls. In short the sj stem has outlived its day and is now quite 
unsuitable. 

I think it is rather antiquated to-day to quote, at length fiom loparts 
piior to 1914. Even the cattle-bieeding dairy industry in India lias made 
great st tides since that date. I enfiioly concur that the importation of 
foreign hlood is not a practical proposal for tho improvement of the village 
cattle in Tudin lmt this and all tho lemorlcs mndo on pnges 4. 5 and the first 
paingraph of pago 0 of youi note are common knowledge to all who have 
studied the cattle question in this country. I do not agree that tho Brnhmini 
hull is an indispensable factor in improving the breed of Indian cattle. On 
the contrary the Bruhmiiii system is a htokon reed and is to a considerohle 
degice responsible for the piesent unsatisfacfoiy condition of affairs. The 
provision, distribution mid control of the breeding bulls of tho country should 
he entirely npnit from nny loligious community, sect or organisation whatever 
and should in no way however remote bo dependent on roligious or other like 
■sentiment. It is matter of business of serious moment to tlio whole country. 
I entiroly agree that wo need better breeding hulls, hotter methods of selec- 
tion, rearing, feeding and management, and no scheme which does not include 
ways and means of growing and conserving fodder, of controlling tho distri- 
bution and servico of stud bulls, of castrating .unsuitable males, and of cn- 
eouiaging and developing not Only tho production of milk but its handling, 
tianspoit and pale and the manufacture of milk products will really solve this 
question. Your note gives no details of how all these important matters 
aie to bo dealt with and consequently fnils to solve this pressing and import- 
ant economic problem. 3n short t consider your brief note on tho whole 
states tho existing position with care and makes out the need for improvement 
concerning which wo ore all agreed, but it is far too vague and incomplete to 
he classed as a “scheme” for the improvement of cattle-breeding in Indin. 

As all the estimates given in the Inst pngo of your note depend upon tlm 
use of po called “ Brnhmini ” bulls supplied Ireo I cannot accept your figures. 

This is an economic matter, a purely business question and it cannot bo 
solved by an appeal to the religions susceptibilities of any one section of tlm 
community. 
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APPENDIX II. 

Lcttei Xo C8S-B , dated Lahore, the 32nd June 1926, from C. F. Strichland, 
Fill , I C.S., Registrar, Co-operative Societies, Punjab, to the Junior 
Secretary to Financial Commissioners, and Deputy Secretary to Govern- 
ment, Punjab, Development Department. 

With lcfeience to correspondence ending with yom letter No. 2313-D, 
dated 1st June 1920, I have the honour to state that the attendance of tiro 
gazetted officeis and six inspoetois at the three months’ course in Co-opera tire 
Dairying hold at Bangalore “last cold uenthor prorod to he extremely profit- 
able to the officeis concerned, and the students from the Punjab iroro roported 
by the Imperial Dairy Expert to be the best irho attended the class. Since 
then leturn they have been usefullj employed in the formation of Milk Becoid- 
mg and Cattle-Breeding Societies m the course of their ordinaiy duties. 

The sanction to sending these officeis to the class a as granted by jour 
lettoi No. 656-D., dated the 5tli August 1025, and prorision has been made in 
my budget for the cunent financial year foi sonding an equal numbei of 
officers again to the courso in Bangnloic I am noir informed by the Imperial 
Daily Expert that the Government of India are unable to sanction the ad- 
mission of Punjab students to tho course, but nftoi personal inquiry I 
understand that this order is duo to on apprehension that tho Government 
of India, m undertaking a trnining class of this nature, may be thought to 
he tiespassing in tho sphere of Provincial Governments. The Imperial Dairy 
Expert is I understand extremely nnxious to lepeat tho com so this year, 
and I feel that it uould bo of the highest value to my staff. It is not 
possible to obtain m tho Punjab a similar training, either at Lyallpur or 
olsoulieie, and I feel that the anxioty of the Government of India would be 
removed if the Punjab Government were willing definitely to ask for permis- 
sion to send Punjab students to Bangalore. The course began last year on 
September loth, and there is thoreforo only a short time remaining within 
which the ai rangement can be made. I bog that, if there bo no objection, 
flora the side of the Punjab Government, the Government of India may be 
moied to snnction the admission of my students. 

The financial piovision exists in my budget, and no additional expenditure 
will therefore be involved. 


Lcttei Xo. 618-Dt.S).. dated the ISth July 1936, from the Financial Commis- 
sioner and Sccrctaiy to Government, Punjab, Development Department , 
to the Secretary to the Government of India, Department of Education, 
Health and Lands. 

I mil directed to say that by an nrrangoment mnde with the Imperial Dairy 
Expert, tuo gazetted officers and six inspectors of the Punjnb Co-operative 
Department were admitted to the three months' course in Co-operative Dairy- 
ing held at Bangalore last cold weather. The trnining thus received by these 
officers, has proved extremely profitable and tlic studonts from tho Punjab 
uoie leported by tho Imperial Dairy Export to bo tlie best who attended the 
class. Since their return they have been usefully employed in the formation 
of Milk Recording and Cattle-Breeding Societies in tho courso of theii ordi- 
naiy duties. 

2. The Registrar, Co-operative Societies, Punjab, lias now been informed 
by tlm Imperial Dairy Export that the Government of India are unable to 
sanctiontho admission of the Punjnb students to this course in future. It is 
nor possible to obtain in the Punjab any similar training cither at Lynllpur 
or elseuhoio, and the Punjab Government (Ministry of Agricultuie) is anxious 
to secuio for its Co-operative Department Officers the very useful technical 
and specialised instruction imparted at Bangalore. It is undexstood that tho 
Imperial Daily Expert wishes to repeat tho course this year, and is uilling 
to tnko Punjab students if he is permitted to do so. 
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3. Tho Punjab Government (Ministry of Agriculture) hopes that the Gor- 
'd nmout of India will consent to assist it in obtaining for its officers the 
advantage offered by the course, and I nm accordingly to loquest that the 
■sanction of the Government of India may be accorded to the ndmission of 
the same number of students to the course to be held this year at Bangalore. 
All travelling and other expenses connected with sending the students to 
Bangalore will of course be mot by this Government. 


i Letter No. USS-Agn., dated Simla, the Slst July 1026, jromJ. 17. Bhorc, Esq., 
Q.I.E., O.B.E., I.C.S., Secretary to the Government of India, Depart- 
ment of Education, Health and lands, to the Financial Commissioner and 
Secretary to the Government of the Punjab, Development Department. 

From a perusal of your letter No. 618-D. (S.), dated the 13tli July 1926, 
it would appear that the Government of the Punjab are under the impression 
that a course in Co-operative Dairying will be held in Bangalore this year, but 
that students from tho Punjab will not be allowed to nttond. I am directed 
to say that this is not the case. The Government of India have decided not 
to hold such a courso this year. 

2. They have given their careful consideration to tho question whether 
central institutions, which are intended primarily for research and for instruc- 
tion of a post-graduate character, should also make provision for elementary 
shoit courses such ns the one in question and thoy have come to the tentative 
conclusion that agricultural or veterinnry education not of an advanced 
character falls more appropriately within tho provinco of Local Governments 
than of the Government of India. It is possible however that the Royal 
Commission on Agriculture may make recommendations concerning the 
•division of functions in regard to agricultural and veterinary training bet- 
ween the Central and Provincial Governments which may influence the 
'Government of India to alter this provisional decision. Should this bo the 
case and should the co-operative dairying courso or similar classes bo instituted 
by tho Government of India, they would welcome tho support of these 
■educational activities by tho Provincial Governments. For tho reason indi- 
cated, however, the Government of India do not propose this year to hold the 
short course in co-operativo dairying. 
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APPENDIX III. 

Letter, fiom Mr. IT. Smith, Imperial Vain/ Expert (on leave), Colinton, 
Midlothian (Scotland), dated the lGth -Time 192G, to the Agricultural' 
Adviser to the Government of India , Finn. 

I have been advised by the Assistant Imperial Dairy Expeil who is at 
present acting for me that the Government of India contemplate the closing- 
of the Annnd Creamery because they are not satisfied with the trading results 
ol that institution up to date. In the first plneo, 1 desire to point out that 
it is impossible to gaugo the commercial success or otherwise of such a factory 
in the short space of time that Annnd has been worked by this department, 
because owing to delay in tho issuo of orders as to the taking over of this 
creamery by tho Impel ial Agricultural Department it was impossible to 
commence operations until the cheap milk season, when profits me made in 
the Gujarat butter tinde was past. Second!} , I desiie to call the attention 
of tho Government of India to tho great national importance of maintaining 
and extending this, tho one creamery or daily fnctory, educational nnd re- 
search station, in tho whole of the Indian Empire. To take ono aspect of the 
daily fnctoiy problems uhieli to-day deeply affect the economic position in 
India — tho gilt problem — the position is serious The value of the ghi pro- 
duced in India ycatly cannot ho below Rs 1,00,00,00.000 per year and it fe no 
exaggeration to say that the existing systems of ghi manufacture are crude, 
wasteful nnd filthy. These methods are not only wasteful in the outturn of 
ghi which they give fiom a given qunniit} of milk containing a ceVtain per- 
centage of butter fat, but they aio doubly wasteful in that they make no. 
provision for tlio piopei utilisation of the by-product of ghi mnnufactuvo, 
namely separated or butter milk. In many of the districts where ghi is mndo 
in enormous quantities by jungli tribes who own lnrgc herds of buffaloes, tho 
butter milk is simplv thrown away m the flush season. This butter milk 
contains more than half the nutritious constituents of the milk in a highly 
digestible form, and the present valuo of dned separated milk in India nt 
the ports is some Rs. 700 per ton. It is certain that under present conditions 
India deliberately wastes a sum of not less than Rs. 5,00,00,000 per year in 
failing to mnko proper use of the bj-products in tho ninnufnoture of ghi and 
ir to this sum tlioro is added another Rs. 3,00,00,000 per annum as ropiesonting 
tlio actual loss in ghi outturn due to crudo methods of manufacture, wc have 
the truly colossal loss to tho wealth of India of Rs. 8,00,00 000 per annum duo 
wholly to want of technical know ledge nnd oi gauming nbility on tho part of 
thoso engaged in tho ghi industry. 

It was primarily for tho puiposo of tackling this piessing problem and of 
attempting to in some dcgieo prevent this enormous drain on tlio wealth of 
India that I pressed Government for so many }ears to take over the Anand 
factory and it was mainly with this end in viow that J inaugurated classes 
for the instruction of officers of the co-opcrntive depiutments of Provincial 
Governments and Indian States. This ghi question nnd in fnct tho wholo- 
question of manufactured dairy pi oducts cannot ho investigated or dealt with 
outsido of a properly equipped dairy fnctory situated in one of tlio milk-pro- 
ducing areas. No better situation nnd no more suitable factory site is obtain- 
able than Annnd, nnd to close down this cienmery before it lias ovon com- 
menced its work of education nnd research will be a truly national calamity. 
Tho dairy section of the Imperial Agricultural Department cannot do its duty 
by the country without a thoroughly equipped modern dairy factory and it 
seems inconceivable that the Government of India will close Anand Creamery 
and build and equip another creamery nt some other place. This question of 
manufactured dairy products such as ghi, condensed milk, evaporated milk 
and curd products is a truly national one. Every Province, nnd State, in India 
manufactures and consumes ghi to a greater or lessor extent and ghi is manu- 
factured, adulterated, and re-transported from Province to Province all over 
tlic couutry. Not only is this question national from this point of view but 
it is even more truly national from tlio public health aspect. It is safe to say 
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that there is no food product so universally consumed hy all castes and classes 
as milk, phi, and the milk products ; and it is certain that there is no food 
product eaten in India which is manufactuied, handled and adulterated with, 
such filth and utter disregard to cleanliness as phi. Ghi is offered for sale m 
every bazar in India adulterated with every known form of fat from petro- 
leum jelly to the fat obtained by steaming the bones of dead animals. Surely 
the prevention of this abominable state of affairs is A national question, and 
this can only be done by the dissemination of knowledge of improved methods, 
and by the education of the dairy trade. Very little is nt present known as 
to the best methods of manufacture of phi and the milk pioducts from buffaloes 
milk, research and experiment in this direction is most urgently needed, in 
fact the whole country is crying nlouil for it. This kind of work can only be 
done at a State dairy factory such as Anand. 

The importance of the phi industry alono (only one branch of the dairy 
factory industry) is certainly of equal magnitude to that of the steel industry 
in India, and yet tlio Government of India are paying yearly in bounties to 
one steel manufacturing company more than the total cost of the Imperial 
Agricultural Department. I suggest in view of the foregoing that instead of 
closing down Anand Creamery, the Government of India mnlto provision to, 
axtond its activities, and do something for this hitherto neglected but nation-, 
ally importnnt industry. 



Oral Evidence. 


A 1 The Chav man Mi . Smith, you nro tlm Imperial Dairy Expert P — Yes. 

A 2 You have put in n very interesting noto, for which the Commission 
is indebted to you Would jou like to make nny gonornl statement nt this 
stage, or shall I n«k you a feu questions? — I think you had better ask mo 
a few questions 

A.3 I have your noto of etidenee beforo me, and your statement seems 
to mo verv cleir and complete. But tlere nro one or two details ns to 
which I should Iiko to ask jou. On page C you say, “I regard llto animal 
nutrition work of the PliysioIogir.il Chemist ns of vital importance to tho 
ngnciiltuio of India, and it has licon tho aim of this olfite to co -operate 
with him m every possible direetion " I take it that the work of the Physio- 
logical Chemist is only at its beginning for the moment? — Yes, it has been 
going on since 1020, about six years. 

A 4 There is a great deal of work still ahead? — Ye c . 

AC And it is your view that the quantity’ of this work is likely to 
grow and that a t-epnrnto herd nt a f-epninto farm is really likely to bo 
required in tho near future?— I entirely agree. 

A.C. On page 7, you make out a case for a dual purposo animal. tVhnt 
indications are there that it is going to ho possible to evolve a dnnl pur- 
pose animal, likely to tlirivo over the greater part of India? — The best 
breeds vve have in tlu> country to-day, sneh ns tho Hnriann, arc dual 
purpose nmmnK. The Ongole hioed in this pnrt of tho country and tho 
Scindi in parts of Sind, as well ns other less clearly* defined breeds, havo 
tbe dunl pui pose qualities now. In fact, tbo best breed of bullocks wo 
have, with perhaps one ext option, that of tbo Amrit Mahal, comes from 
animnls whirli are largely dunl purpose. 

A.7. You see no reason why those breeds should not he in a position to 
•provida dual purposo eattlo for nil the climatic nml geographical conditions 
in Indin ?— Certninly none. The quality of giving milk is tiio mark of 
maternity and I know of no reason why a first class mother should not bo 
tbo dam to a good olnss of bullock of any typo you like 

A 8 I vv under whether you could lot tho Commission have, at your con- 
venience, a list of tho breeds of which you havo experience, with any facts 
about them that you think might be interesting? — I could do that with 
•pleasure. (Sco Appendix I on page 4G). 

A. 9. On page 8 of your noto of evidence, you state tho changing condi- 
"iions which havo brought about tho contraction of tho jungle-feeding 
grounds mailable for cattle. In connection with that, have you anything 
to snv, from your experience, nbout forest management in relation to tho 
fodder problem* 1 — No, I have had very little experience; what experience 
I havo had in dealing with the Foiesl Department w*itli rcgnrd to this 
problem was in tho Military dairy farms, nnd we found them very ready 
and willing to co-operate in every possible way. 

A.10. Have you anything to snv nbout the preservation of fodder in 
forests ns an insurance against fodder famine? — I think tho conservation 
of fodder or tho preservation of fodder is one ol the most acute problems 
in the country to-doy, ami tho storing and conservation of fodder in forest 
nroas would he useful aloug with that produced from all other types of 
land m tho country. 

A.ll. On pngo 9. you point to tho castration of unfit males ns being an 
essential step towards the improvement of enttie breeds in frnhn. What 
degree of prejudice against castration lmvo you met with? — It depends on 
tho locality nnd the c.vsto of the people, Amongst the fTnjns in parts of 
Gujarat, or which I have had a good deal of experience, they simply will 
not do if at all I havo seen villages in Northern 'Gujarat, after two or 
three good scars, with ns raanv ns 12f) buffalo hulls whirli vtere quite 
useless as breeders, wandering about tho outskirts of the Tillage, none of 
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thorn castrated. In the Punjab, wheie you liavo a large Mahoramednn 
population, and other parts of India, there is very little prejudice. In 
the stricter Hindu areas there is some prejudice, hut I believe it iB gradually 
breaking down. I do not think it is a serious matter to-day, because you 
can have bloodless castration, nhich most of the castes will agree to. 

A.12. Is it dono by crushing? — It is done by the Italian method of 
simply sovering the coids by means of forceps and pressure. 

A. 13. While on the subject of prejudice, is there any sentimental objec- 
tion to weaning? — There is a good deni of that in the country. It is 
entirely prejudice. J do not think it is supported, as far as I can find out, 
by any real religious teaching on the subject, hut there is a prejudice against 
it. I think it can he overcome. The prejudice exists more among tho lower 
orders who have to deal with cattle, that is, the men who actually attend 
on them. When I was in the Military dairy farms, we introduced a regula- 
tion to that effect and enforced it rigorously, and after the first year or 
two there was no trouble whatever. 

A.14. Does it exist with legnrd to buffaloes with equal intensity? — No. 

A.15. I do not know whether you could enlarge at all on what yon have 
said, on pago 0, about the successfnl experiments in parts of the Punjab 
in the matter of providing good pedigree hulls? — Probably, detailed informa- 
tion of that sort hod bettor come from the Punjab Government. I have 
rontiol of a farm in the Punjab, and I am fairly well acquainted with that 
part of tho country. I have spent a good deal of my life there, and cer- 
tainly tho effect of the hulls issued by tho Punjab Government is shown in 
that pmt of tho country where they liavo been doing it for so many yenrs. 
It is clearly shown, and to my mind it has effected a distinct impiovement. 
I think tho Punjab Government would hare dono w'ell to have paid moie 
attention to milk in tho selection in tho earlier stages; but they have taken 
up that question now, and tho breed which they have gone in for primal ily 
for this purpose, the Haiiana or the Hissar, ns they call it, certainly 
possesses considerable milking qualities. We are testing some of them now 
on behalf of tho Punjab Government at the farm. Wo purchased 21 of 
their cows and we are getting most excellent results. Some of them give 
quite good yields of milk. 

A.I6. Is it the case that whereas it is difficult to pioduce a dual purpose 
animal designed to produce milk and meat, a dual purpose animal to 
pioduce milk and working mnleB is not difficult to come by? — That is my 
opinion. Tho best draught bullock m Sweden, for instance, is tho Holstein. 
Tho whole of South Sweden is cultivated with tho Holstein bullock. 

A.17. The Commission notes what you say on page 9 with regard to the 
class toi instruction of officers in the Co-operative Departments of all tho 
Provincial Governments and Indian States, and also what yon say on page 
10 in the matter of tho Creamery at Annnd in Gujarat. You are very anxious 
to keep that Creamery in yonr hands? — T am. 

A.18. On pago 10, yon say " Within tho last 20 years India has lost 
the valuable butter export trade to tho Far East because of tlio inferior 
quality of her butter, due to lack of technical knowledgo of methods of 
manufacture.” Can you give us tho facts about that? — I have not got the 
export figures, hut up to practically 1913, thoro was a large export trade dono 
between this countiy and Ceylon, Ponnng, Singapore, riglit round as far 
as Honkong, Saigon, Bangkok, and all thoso parts. 'That trade, I am told 
by the butter merchants interested in it, has been completely lost. I was 
in Pan goon sometime ago, and when I saw some of tho butter merchants 
there about it they told mo that they were so sick of tho quality of butter 
jeceived fiom India, that they had given it up entirely in favour of 
Australian butter. In Rangoon they said that although tho Indian butler 
was bctiei for them because of its higher melting point, tho quality was 
variable and so had that they could not sell it alongside the Australian tinned 
butler. 

A.19. il/r. Calvert : Have yon any idoa Of the volume of that trade? — 
I have not got the figures ns to the volume. 
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A 20. '1 he Chairman: The figures of export for the last 12 years or so 
Jo not appear to support the view that there has been a decline? — They 
would not, because the War came in, and all the butter that could be got 
ifrom India a as sent to the seat of TVar. The organisation that I was 
in charge of wns sending Hi tons of butter a day for more than two years. 
We practically bought the whole of the milk in Gujarat in those days. It 
was before that that they had this export trade. 

A.21. So that the figures betaeen 1918 and 1925 do not show the 
dcclino? — No, they would not. 

A. 22. Before we go on any further with your note of eridonce, I should 
like to ask you whether you support the opinion put forward to the Com- 
mission by Mr. Bruen, that tho fact that the she-buffalo is the puncipa) 
milk-producing animal of such a large part of India, is one of the principal 
.obstacles to the improvement of the con’ as a milk-producing animal. Per- 
haps you heard Mr. Bruen’s evidence? — I heard his evidence. 

A 23 What have you to say about that? — I do not think it is putting 
it in the proper way to say that tho buffalo is a menace to the improvement 
of tho con. The buffalo is tlieie because of the poor quality of the cow, 
■and I think that tho improvement of the cow will gradually eliminate the 
buffalo. 1 havo been told that that has been the case in Italy, particularly, 
end in some of tho Balkan States. I met tho Chief of the Baity Division 
•of tho Italian Government this year, and he told mo that because tho 
bullnlo wns n poorer animal for beef it had been gradually eliminated, as 
they produced bettor milkers amongst cows, and I think the same thing 
-will take place hoie. The cow generally in India gives no milk and there- 
fore the people linTo to keep tho buffalo. 

A 21 Mr. Calvcit: Wlint is the diaught animal in those countries, the 
hoise or the ox? — In Italy largely the ox. 

A. 25 The Chairman • Tho point being, I take it, that you have got to 
ilnve tho bullock to do the work, you halo got to lime tho cow in order to 
-produce tho bullock, and if tho cow Can nlso produce the milk, then yon 
can do without tho buffalo? — Yes I say tho tow can produce milk and ought 
to; you cannot woik tho cow, 

A 2G So that the oidor of effort should be to improve the cow first, nnd 
•you tlunk then she will displace the buffalo 9 — Yes. 

A 27. How about the question of early sexual maturity? Has any work 
"boon done oil that question? — Early general matunty means early sexual 
maturity. The age of sexual maturity depends on the degice of development 
of the animnl. If you have hotter breeding and bettor feeding, yon will get 
earlier genoral matuntv, nnd with it sexual maturity. 

A 28. Is it tho case that cows m India do not, ns a general rule, thiow 
their first calf until their sixth yearP — It is very difficult to state a 
figure; it is ceitninly coming near to that if you take the general average. 
The cattle on the Government farms throw their first calf nearer the third 
year, showing that what I say is correct. 

A.29. Sir Henry Lawrence: You accept it in the villages ns nearer six 
-vearsP — -I should say so. 

A.30. The C hail man: It is a question of nutrition? — It is a question of 
nutrition nnd breeding. There is no selection in the villages. The capacity 
■of au animal to mako good use of nutrition depends upon the way r it is bred. 

A.31. One does not usually associate high breeding with fecundity? — 
"Well, we havo never come anywhere near to the high bleeding in Europe. 

A.32. Then I should like at this stage to ask you for your opinion about 
■tho Military half-bieed dairy faims? — I was employed in the Military dairy 
farms for 16 yeais; it was at my suggestion that the Military authorities 
adopted this system, nnd natuially I support it. 

_A.33. Tho half-breed system? — Yes. I believe myself that the Military 
dairy farms in introducing foreign blood did exactly the right thing 
from their point of view. There is no way or method that I know by which 
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Ihey could liavo got milk at the price at which they obtain it now from 
tho holf-l>! eds. The Military dairy farms organisation wps formed and 
exists for a specific purpose, that ib. primarily, to supply the British troops 
and Indian station hospitals with pure and bnfo produce, and to get that 
at the lowest possible figure there is no doubt that they have to, emplov 
foicign blood. v "... _ 

A.3-1. Is it your view that they should coutinuo to employ foreign 'blood? — * 
it ib, ns long as their pm pose lemains as it is now. That is the fttJion , 
d’Sire of the Military farms. 

A.35. It is a question ot cost? — It is for entnoly economic rejsons, .is 
everything connooted with cattle-breeding should bo. 

A.86. Have you measured the advisability ol sacrificing economic effi- 
ciency in the Military daily farms and using tho agency oi tho faims for 
tho improvement of indigenous hi cods? — I asked nt ono period of my 
career in this department that tho whole of tho Military farms should be 
handed over to tho Civil Bepm tment. The then Agricultural Adviser stiongly 
supported tho idea, hut they were not given to us. At the same time, if 
we wore ‘to uso tho Militaiy faims for that purpose we should hnvo to nltei 
the system of lnoeding altogether. 1 do not believo in tho introduction 
of toicign blood into India for tho general lmpiovcmont ol village cattle 
under existing conditions. 

A.37, Second and thud crosses are disappointing, are they not? — 3 on 
will see sorno of them tins nftornoon. In a climate like this the heconu 
cross, that is, tho fhreo-quarteis Ayrshire, is fairly good. The seven- 
eightlu are more weodv. Tho three-quarter is not notulv so good ns the 
half-bred; the <e\en-eighth is woisc. Tim F. 2 js uselc<->. We Ined 
about 1*10 of them bcloic the Civil Dopnilmont took it over, anjl f think 
wc got about five good cows out of the lot. 

A.3S. So that although tho Military daily farms aro cairying out thoir 
primary function veiy eiliciontiy, they aro making no comuinition to- 
wards tho impiovoment of the indigenous breeds in India? — No; it is not 
theii function. 

A.39. Ia it your view flint Iheso farms should bo hnndod ovei bv tbe 
Military to the Civil Department? — 1 think, it the Government of India 
could find the cxti a cost, it w oukl bo a good thing for tho country. 

A.*10. How about the milk for tho troops? — If they were taken over for 
tlmt purposo, whatever dep.utmcnt took them over would have to gnaiiiuloo 
tho mill: for tho tioops. It would cost considcinbly more money in the 
earlier .stages. 

A. <11. Sir Hairy Lav ictue : Why more money? — Because you would lmvo 
to revert to a svstem of using Indian cattle. The presont system of tho 
Military daily iarms fiom a bleeding point of viciv loads nowhere. Yon 
would have to build up indigenous heids nt each centre. It uwild cost 
a great deal of money to do that, but it would bo woifh it. 

A.42. The (ill oilman: You say it would cost a groat deal of money; have 
you any idfta lioW much? — Without going into the details I cannot answer. 
Tiiero aro 31 oi these farms, mid they differ in every possiblo way. 

A.43. I obsorvo on page II you think that there is ninplp scope for tho 
Veterinary Services in tho prevention and cure of animal diseases? — Yes, 
tho piovention and cuio of animal diseases I coiisidei to bo their function. 

A.44. Do you attach importance to hi ceding and heredity in rolalion to 
resistance to disease?— Yes, it ib a faetoi undoubtedly, 

A.45. Have jou anything oilier than that which you havo set down 
in your note that 301k wish to say about the Votci inary Services or about 
MuktesarP— No; generally speaking 1 havo found tho Veterinary Services 
very ready to co-operate so far as they, possibly can. My oxporionoo, of 
course, has been more with the Anny Veterinary T)oparlment, as I wm ranch 
longer in the Military Department than 1 have been in thib department, and 
wo found them oxeeodinglv useful in thciir fawn sphere. 


Mr. W. Smith. 



22 


A 4(5 \Yhnt about Mnktes.ir? — Muktosnr lias given mo a great deal of 
assistance lieic. Tlici also carried out tlio simultaneous inoculation for 
eight jenrs of my sen ice in the Military dairy farms with extraordinary 
success Wo simultaneous!) inoculated lielucen 15112 and 1010 jnacticnlly 
the whole of tlio animals under mv charge in the Southern District of the 
Alihtnn dnir\ fnims. Tins was dono liy Muktesni, with practically no loss. 
Since thon there has boon pincticnlly no rinderpest and no losses from 
rinderpest in that area 

A 47 Mr Cnhcrf What is wrong with Ilissnr? — T do not think there 
in an) thing wiong with it , 

A IS Whs do vou say sou would rather tako it awns from the Veterinarj 
Department P It lias been under veterinary control for many years? — I 
ccnsiJei the officer in charge of Hissar is piobablv one of the best farmers 
and ono of the best stock breeders wo have in tins cotintr). Apart from 
being a sctorinnr) officer ho is a trained and experienced farmer, and n 
skilled breeder ills stork at Hi'sar is licvond praise; there is nothing 
wrong with it 

A. 40. Do you think it is impossible to have other veterinary officers of the 
same tvpc ? — I think it would ho a great pilv, m view of the extrnoidiimry 
need for skilled setcrmais men, to turn tlio'o men assay from the preven- 
tion and cure of animal disease. The connti) cannot afford it. 

A 50. The Chart man Do jou think yourself that tlio time has corno for 
nn All-India Art dealing with epidemic nminal disease-? — Do sou moon tho 
restricting of tho movement of onimnlsP 

A. 51. I do? — Xo 

A.G2. Wilt 9 — I do not think it could be given effect to. Ton would liato 
to mcicnsc the Veterinary Service to a much greater extent, and thnt 
would lake time It would hate to ho extended and verv much moro 
spicnd otcr tlio country, to do an) thing like that with offiricney. I speak 
as a layman in regard to that. 

A.63. Do jou wish to add nil} thing to wlmt you soy on pago 11 ns to 
the advisability of the formation of n Oontial Cuttle Bureau according to 
tho recommendation of tho Board of Agrirulturo? — -Yes, I helicte that that 
Central Bureau would do very good work; hut I do not think that such 
a huicau can take the place of a general cential organisation for the 
guidnnco and co-ordniat ion of agricultural effort in the country. Tho 
Cattle Bureau will perform a specific work if it gets the nece-sary staff; 
it lias not been provided with it jet. 

A C4. I grasp your plan for the organisation of research work and 
subsequent breeding expoumonts Have jou worked out in detail how jou 
propoie to get down to the cultiiatorP — Do you refer to dairying research 
or cattle-breeding 9 

A.65. In regard to dairying first? — Wo have first of all to discover 
how and undet wlmt conditions wo have to carry out these various opera- 
tions As soon as wo are ablo to snj definitely how that is to bo dono 
and we get the results of our research work, I should ho grcatls in fnvonr 
of getting to the cultivator tluougli the ngenej' or the Co-operative Depart- 
ment. I believe that this particular industry, the manufacture of milk 
pioducts, is specially suited foi being earned out on co-opeiative piineiplcs. 
That was tho sory reason whs I stnited this class for co-operative officers to 
get into touch nth those men to find out wlmt their ideas were and how 
much wo could assist them. In my opinion in this country if industries of 
tins sort nre started by private onterpiiso tho real pioducor of the milk 
will not get a piopei share of the piofit. In prncticallv pjory country in 
the world where they have mado a success of dairying they have taken up 
co-operation for the factoiy part of tho work. It has been particularly 
suitahlo. 

A..50. Have jou personal oxpouenco of producers’ co-opeiatise organisa- 
tions in thm country? — Xo, I have xory little expci ionce m this country. 
I have experience of it in some other countries. 
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A.67. But not in this country? — No. 

A.58. Have you formed any view ns to the soundness of tho co-operative 
societies in this country? — I havo corao into touch with vory few of them. 
The only ones I know intimately are tho Calcutta Co-oporative Societies Milk 
Union; I regard it as a sound and vory well-managed concern. They aro 
doing wonderful work in Bengal nt the present time. I have advised them 
ever since I cnmo into this position. 

’ A -59, "Whore you _ can establish co-oporativo dairying, of coniso you 

would at tho same time establish your machinery for the improvement of 
breeds? — I should liopo so. 

A.6Q. Now think for a moment of villages where dairying would not bo 
"taken up. How do you propose in areas of that nature to get down to tho 
-villagers and to show them how to improve thoir working cattle? — Tho first 
thing is to supply them with a hull or bulls, and to see that the other maleB 
in the village aro castrated. That is tho first thing that has got fo he done, 
"but before wo Can do that we havo got to build up a pedigree. If you will 
pardon my saying so, I do not think wo can worry about crossing tho 
bridge before w*e reach the stream. The first thing wo havo got to do in 
-this country is to get pedigree. I have got animals for Government which 
were supposed to ha pure; wo sent them long distances at great cost; they 
were bonutiful animals to look nt. "Wo mndo ovory enquiry wo could about 
-their ancestry, but when they started work they produced a collection of 
-weeds. That is happoning all over tho country. It is no use distributing 
bulls until they have some powor of handing on tho qualities thoy aro 
supposed to possess. 

A.61. T quite agree if I were in your shoes I should not worry about 
-crossing tho bridge yet; hut from our point of view this question of getting 
down to tho cultivator is of suoli intorest nnd gonornl application that we 
like to aBk witnesses if they havo thought tho matter outP — There aro 
two or three agencies which you could employ. Co-operativo societies would 
be a very good thing. Tho bulls distributed in tho Punjab are looked after 
-as far as their maintenance and health aro concerned, by the Veterinary 
Department who have a staff Inigo enough to deal with it; that is necessary 
-too. 

A.62. You think that is a good scheme? — In the Punjab it works vory well. 
Any agency that will look after ilio hull, seo that tho use of otlior bulls is 
prohibited, nnd more or less keop a rocord of tho servings accurately, is 
•good enough. You may uso tho pnnehayat or tho co-oporativo society, or 
you may uso the Government of India Department. 

A.C3, You do not think that by employing the Votorinnry Servieo in that 
direction you would distrnct their attention from diseaso problems P — I 
think tho Veterinary Department could do it quite woll, hut at tlio same time 
it must be homo in mind that if you givo them a great deal of that to do, 
thoy cannot do the other. The efficiency in that case would depend upon 
the quolity and quantity of tho staff thoy havo. I do not think it is of 
any importance what agency docs it; tho point is that it has got to bo dona. 

A.64. I think tho difficulty is tho vast area nnd tho enormous number of 
villages? — That, of course,' is a question of ways and moans. I do not think 
there is any difficulty underlying tho principles applicable. The groatesfc 
•difficulty now is to got the cattle. 

A.C5. JEavo you formed any idea as to how long it would tnlco you, 
given the means that you require, to evolve on pedigree linesP — I should 
think you would effect a distinct improvement on tho third generation and 
oven the second would ha hotter than wlmt wo havo now. The first is selec- 
tion, tho second is breeding by selection, nnd the third goes on accumulating 
’ the benefit. THo effect of all this is cumulative from ovory point of view. 

A.GQ. Are von satisfied with fho facilities for teaching dairying nt tho 
Institute? — No, T am not satisfied. 

A.67, Do you wish to add anything to your note in that rcspcelP — I think 
it should bo considerably extended, the staff should bo increased nnd tho 
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•students’ hostel accommodation especially should ho increased. We lmd ft 
great nmm more applicants fm this Diploma class that we tench tlmn wo 
were nble to take in both cnscs. I think from the dairying point of view, 
sinless we can turn out men of tho practical type that wo are attempting 
horo to turn out, there is n very little hope for the daiiving industry. Tho 
peoplo who now run it hate very littlo knowledge of the teclmifjnc of the 
subject. ' 

A 68 Do >011 keep m touch with >onr Degree and Diploma nienP — J 
hate on]} passed ont one class of Diploma men, I am in touch with nil of 
them. It is not a difficult matter at present. 

A 00 Do they come from a wide area of the country * — Then come from 
nil over India. Tho present class is the same We mndo our selections 
purposely in that way Tho first time we took one-fourth of the number of 
nppliennts, and tins vonr we took about n third We took them from all 
over India, not onlv fioni a geographical point of view, but from different* 
castes as well. 

A.70. Accurate records of their careers will ho very interesting in a few 
>eais' tune, will they not? — Yes Wo are not keeping official records, hut 
wo could cnsilv do so. 

A.71. Following the order of your nolo, I gather that yon have littlo liopo 
of making sciontifio modern dairying an economic proposition until reasonable 
standards of purity and hygiene aro insisted upon in the largo consuming 
centres P — That is so. 

A.72. Are joti thinking of local Acts to onfoiee standards of tlmt nature, 
or have jon in mind an AJJ-Tndin Public Health Act* — 1 do not think it 
mattcis whother it is All-Indin or Ptovincinl. As a matter of fact in tho 
larger centres to-day they hnve got statutes hnving the force of law which 
would adequately protect the dairy industry if thov were enforced. In 
liomhnv, Calcutta and Pnlnn, 1 ms self was tailed upon to advise with 
repaid to tho drawing lip of these Acts, and the standard there adopted, 
which lias now the force of law, would lie all right if it were enforced; but 
I ronture to say that in tlieso three towns tho milk- sold is so bad that it 
can hardly be dcsculied. Mi. Union, told you, I think, that yon can go to 
a milk vendor in Bombay and ho will say, "you can hnve puro milk or 
niiv grade you like below that ”, and ho adds tho watei. 1 quite agreo 
with Mr. Bruen. Tt is contrary to low _ in Bombay to adulterate milk, but 
public opinion has not got to the point nt which this lniv is enforced. 
It is I behove improving. 

A.73. I gather from jour note that you find provincial officers; very 
ready ns a nile to. co-opornto with you? — Yes. wo keep in touch with all 
tho pi ov racial cattle-breeding officers, and where there lb no specialist cattlo- 
breoding officer we have been in touch with the Director of Agriculture. 

A 74 Do you think provincial cattle-breeding officers are in touch with 
the work of cattle-breeding officers in other Provinces ns well as with your 
work? — I am afraid thev are not. There js no means. That is one reason 
why tho Board of Agncultnro pressed the establishment of the Central Cnttlo 
Bureau so that thoio would be a central way of their coming together 
and each finding out what the other was doing. Most of the cattle-breeding 
officers and directors of farms wnto to tins office and keep in touch with 
this offico for technical information icgnrding dairying matters more than 
cattle-breeding. * v 

A. 73. It is no part of >onr function to Correlate tho work as between 
Province and Province? — No, not to my knowledge. Tt will -bo port of tho 
function ot the Central Cattle Bureau when it ib organised. 

A.70 Whitt dairying and cattle improvement journnls have yon in 
India? — Nono. 

■" w* 

A.77 Is there mom for a journal of that sort?— I think there is. It 
believe Pr. (Houston has proposed die establishment of such a journal. 
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A 78. In the meantime jou have occasional articles in other iournnls? — 
\Vo have occasional articles in the Indian Agrit vlUnnl Journal, alien no 
have time to write tlicm. 

A.79. Sii Joiner MacKcnna: I coo that in your memorandum you lay 
groat emphasis on the retention of tho Annnd Creamery? — Yes. 

A. 80. Do you not think it would ho bettor to tako the opportunity of 
sin i ting a new model faotoiy instead of retaining Anand p — N o. The 
Military dniries took two years to got a suitable sito in days when 
the Government of India tid’d control of tho land there. Non the land and 
all that soi t of thing is oonti oiled bj’ the Provincial Government I think 
it would bo impossible tor us to get anj site anything like as suitable as 
Anand foi the establishment of an experimental and educational dnuv 
factory. Anand is situated at tho junction of four railway lines, right 
against tho station; it has got a first class wntor-supply, and that is very 
valuable. It is vciy difficult to got a good svntor-supply for a creamery; 
a creamery requires a great deal of water. 

A.81. Tho future of this crcamory is somewhat in the balaneo? — Yes. 

A.82. Do you think that tho maintenance of this cicamety is a matter 
of such importance that Hie I! oy.il Commission should make an interim 
recommendation apart fiom their final recommendations ? — I would gicntlj 
appreciate it. 1 have suggested that the Commission should send some one to 
see tho district and soo its extraordinary possibilities from a dairying 
point ol viow. It is the one ion] dairying district in India. 

A.83. I seo from page 10 its position is precarious? — I hftvo been told so. 

A. 84, You recommend that the Royal Commission should, if possible, 
depute a seetion if not the whole Commission to visit it? — It would bo a 
very good thing. I think they would agree with mo when they seo the 
place and conditions. 

A.8G. What spocinl linos or research and experiment have you been nble 
to take up since you received this appointment, on the various fauns 
you have? — Wo have taken up very little of experimental work. All that 
wo have takon lip with regaid to cattle-breeding is tho demonstration of 
dual purpose animals, like tlio Hniinna. Wo have also carried on cross- 
breeding work hero w'ith a viow to demonstrating milk pioduction. In 
regard to investigation into dairying problems, wo have done some original 
work hero in connection with tho neutralisation of sonr cream by lime, 
and tho sterilisation of milk, one or two minor points of Hint typo; things 
that could ho taken up boro woro dono by tho dairy staff with tho assistance 
of Mr. Warth, Mr. Wartli, who happens to have his laboratory tlieic, has 
co-opeinfcd loyally with us. Wo have been able to do ono ot two little 
things like that, hut generally speaking wo lmvo not yet tackled any of the 
major problems. 

A.8G. What happened during tho gap of three yenis between your 
appointment as Imperial Dairy Export and tho taking over of your farms? — 
Nothing happened, We had no funds and no facilities to do anything, 

I used to write to Mr. Milligan almost every day lor tliieo yoars and then 
we gat tlieso three Military dairy fnrrns.' 

A.87. How did vou kcop yourself employed ? — By giving advice and 
drawing up plans for people, things liko that; we did what we could; I 
think the time was wasted. 

A.88. Bo that yon really lost >111700 years? — Yes. 

A.89, What do you think is „the main cause of the inferiority of rattle 
in this country? Ts it duo to lack of means, or lack of caie, on tho part 
of owners? — I think it is lack of knowledge. The breeding classes are prob- 
ably the most ignoiant and prejudiced people in tho whole count! y. They 
bad Vast areas to 10 am over in tho old days, and tliev are now restricted, ; 

with tho result that they have turned into piofessionnl fodder thieves. 

I think yon will agree with mo that in Northern Gujarat fhoy certainly are 
professional foddei thieves. Wo wapt to get cattle-breeding into tho hands 
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of ft lirt tor «!.»*% of |xop!ft Tlint it whs I fine the point thnt tf-n cult t- 
vntoi inutt lift tlm limtloi 

A W 1>< Il'iihi Who io were tho*e sun nteis of t.hjVli -urn art* tivrnh- 
iiik'' 'I here ttrv luU iiToj* in tho Punish; tliorr nro now last ure.u. in 
Mill ir nnit Ori-Tft, nml North Arivt {Madras) 

A 91 Whirr nro th<'o i.ren* m tho Punjab" — Tho jno out canal nrrns 
«tro oil niton ft'or to titlle-hriedin,;. 1111' Sutlej Canal fin* boon liroiPlht 
into .» d.-trut ftlooh «ni wntiuul hi i il ifp-hrpedm In Montaorntry flu to 
wn» nothtnj! hut uitth'-hrciduip. hynllpm di'lri't tv tho tamo. 

A °» Mi j>oint it tlint at pr*si‘iil tho'-o m e.ts «lo not eci»t in tho Punjnb; 
tho Jtnd it umli r the phnti'h 1 Crtt.unl. it it, hut that were Rriuin': iMoftl 
hr (ore tlm t minis ft pro pxt.untid. 1 ho c.mnls h.no contort'd the o arcai 
into arntnlturnl ltnnh nov. It j< tho mud trhuh hat ilnun tho cattle- 
hr, filer into tl>o lornor 

A 0.1 lint tlu-'o jututlo cnttlo-hn eders harp talon to cultivation? — The” 
nro priidimlly . VtlPinpti nro being juaihi to gi t tin m to tain* up laid ami 
in ronio iti'itnticin tin) h«\ r done *o, Got ornllv "pinkin';, I liehcre tho men 
who wore brought in n« rnUuntorr wore not tho jungly o-tUh -lim dorr. 

AAH. In lithnr jnu «as thotn nro tri't on ii ?- -Tin m nro snst nror-r in 
th« hill tmti of llihnr now thnt mo jfitin our to ruth'd.rei-ding. Thou 
in North Amu there ore tlmn-uind* ot nerfs of it, tamed with rattle, tho 
wont Weed yon Imvo our «eo*i ‘f lit ro tt no system whatovir in tl i 
breeding 

A p j. Sit ,/nnirt MnrKtnun: With roll ronco to your nnsirer to tho Clmir- 
mtp at to AU-lndift leri-dat’on on crttle ilheve--, apart from tin nx -'ity 
« for itu fenMnp tho totoi itmry ft ill t<* < ntorfe such legislation, ilo jout-snsidrr 
it r-mMih nihlft rtwpth* nutg of tho V. t.-rinnry Dppatttiwui j-, desirable in 
tho intere-ts of agriculture^ — It » col tunic. 

A tw. Po yon think that if l\\ tho itnrjtPMMtijt of yonr Veti linary 
Piipnrtiii' nt i > n*i cm *nss> tho Hip. ot l.OTt) animat*. that would ho eqm- 
mlo'it to un tnorinouv iueir i-i 6 ~ Voi, tiusl t» m>; I Mimo »t would V 
entirely .remimir to incr."-e tlu sricnnnry if,if[ i nermoudj . 

A1'“. Are thiro rim points on which you lonsid< r mi csrh t*prt J Mt>*i 
of opinion of Pc CVinimi»"io% in iomu.it, on with this, mi brant h of nf'ii- 
suUural ri"< .iroh is n-cc «ary in order to pruent the stopping id import mt 
woih 5 — J think it is ot titnl import f.iwo to the Central I)i pirtuii-nt ot 
AyneuUuri- tliat ttw thing il.iudd he done to modifi the »%i*t5np Pernliitirn 
Itulf. I hi in rp Jh.,1 tin hir), of fundi from whirl) wo are tutu rbg aid 
the rei-fii.t pp of r.ur vorh is Inrptly duo to the fait tint nmW the 
lVsolntioii Rnks tin re i> no root j* 1 ire for n C‘< utral f), |> irirreiit of Apri- 
culluro H is distill "tic -'ated in tho*e rule* thnt Apruidturo. inrludmg 

rc-f.irth, i- <i Tiansforr.ii kulij.-c’, mid coi mini ntlc the tiovernmont of 

India nphth fprl that they onnnrt co-np.-ratp r.tli the Proviius if it fusts 
nns joonev. 

A P 5 hnoli cieuperntion is nf uoir'» nloolutily <“«enttnl for the d.ulop- 
ment oi your work® — Vn, nndouli'. dl; , Tin <>> operatise class of mho 

that T w?s o kien ou (ns hoeu stopp.sl ‘olrly tn nc-ount of that. They 

pay, “ T'oally tt is < tipedhip our pan or. under the Devolution HulCs." 

l!0 In the e ouo or ti.n mnitPie, would an n'fpr'n report or fvprfsdon 
of opinion of ihu Conimi.sinn la» of the very grmtist hi lp; — It would. 

Ain't Ho'h to yin rnd pruhnhh* to tic tiovernmont of Indio 5 — 1 think 
it would, 

A. 101. And io hoi nl fiosernmom? too, prolmhls ? — Y<s 

V.10J. 'I hern is no belt of will on the part of hoeal Oournmorts. In 
pomi of fact ttie iwrespondeni i slows there h « de-ire on the part ot horai 
C.orernwoiits to Imse the atlsantnjift tif this eeiiTraiind iiirfmction or VM*t- 
nn<s> and chr leltu ntfnfhod to your mpinorandiim h"s prohibit- boon rrittsii 
with the authority or the responsible Afini.ttr* --I think *o 
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A. 103. So that it looks as if jtwero a point on which, if this Commission 
could giro mi expression of opinion, there would ho unanimity of accept- 
ance. 0 — Yes. 

A. 301. Professor Ganyulcc: In loply to Sir James MacKenna you statod 
that you wore appointed in 1020 and that for three years jou had practically 
nothing to do? — I did not say that. I said that I did not have the legi- 
timate work that I should have had to do. I occupied my time ns well as 
1 could. 

A.105 And during that period yom expenditure wns something like 
11s. 98,000?— It was Rs. 26,000 in 1921: Rs. 33,000 in 1922. and Rs. 39,000 
in 1923. That is, about Rs. 9S, 000. 

A.106. Now with regard to your educational system, I see that you have 
got something like n graduated system of dairy education. In the first place, 
you hare got tho post-graduate arrangement; then tho Diploma arrangement 
and the short course arrangement. Tho Diploma course is for two yenrs? — 
Yes. 

A.107. Could you kindly give us an idea of tho syllabus? — I have given 
every member a copy of tho syllabus. 

A. 108. In tho short course you have 74 students? — Wo had, during tho 
last two yenrs. 

A.109. How arc tho students utilising their knowledge? — Nonrly all of 
those men were officers in the various departments of ngricultnrc, with tho 
exception of a few students engaged in tho dairy business. They wore nearly 
all men sent to us by tho various agricultural departments throughout India, 
and thoy returned to their posts after they had finished. 

A.110. So that there is that degreo of co-operation beta eon yourselves nnd 
tho 1’iovinces? — Yes. 

A.lll. On page 6 you have answered tho point about research work. You 
state hero that littlo or nothing has been dono to solvo tho many pressing 
problems affecting the dairying and cattle-breeding industry. Aro you re- 
ferring to any fundamental research? — I have specified some of tho lines of 
reseaich that, I think, are most generally needed. I would class these ns 
fundamental. 

A.112. And you have not been able to undertake any of these researches? — 
No. 

A.113. You lay n groat deal of emphasis on tho dairy industry. Aro you of 
opinion that tho dairy industry in India has a gicat future before itp — 1 am. 

A.114. You say, in reply to a letter from tho Honorary Secretary of tho 
All-India Cow Conference, that even the cattle-breeding and dairy industry in 
India have mado great strides since 1914. Can you toll us in what particular 
direction these great stridos have been made? — Principally in tho establish- 
ment of this place hero nnd in tho appointment of Cattle-Breeding Experts by 
almost all the Governments in India. Theio was nothing dono boforo that. 
Tfieso two things I consider were tho fust :eal movement, and thoy aro of groat 
importance. ’ 

A. 115. Do you agree with mo that the dairy industry depends to a great 
extent on tho climate, tho soil, tho water and fodder-supply of coitnin rogionsP 
— All these mo factors. 

A.11C. Have you undo taken a siuvey showing what may he called the 
potential daily areas in India? — No. * 

A.1I7. Do you not think it would lie useful? — It would* be, but it is not 
uoarly so important ns the impiovemont of the cattle and the investigation 
of tho dairy problems. Tt is of no use my being able to say that this parti- 
cular place is fitted for the daily industry until I enh toll tho people how to 
conduct it. < 

A.118. Would it not he useful if you ctfuld define a dairy belt in India ? — 
There is no dairy belt. 
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A.119. Tho dairy nrcns? — I do not think yon can classify it. Tho wholo 
country must bo dnirjing because tho ivhole country must bo cattle-breeding. 
You ennnot work India without enttlo; yon cannot got a bullock without a 
eon- and therefore tho cattle problem arises all tho time. 

A 120 Do you not think that geographical limitations are a great handi- 
cap p — They me a fnctoi. but they are not tho primary factor 

A.121. With regmd to tho daily industry, you recognise that a scheme for 
milk-recording is fundamentally necessary ? — Yes, it is. 

A 122. Hmc jou adopted nnj such schomoP — Yes, ue have. Records on 
tlieso farms h.irc been kept carefully of overy drop of milk produced since 
they uero started. On this farm, ond in fact nil the Government farms, 
there is n lccord kept of overy drop of milk sinco it was started. That applies 
to Pusn. 

A 123 Is there any iccoidmg of milk among tho onltivntorsP — Generally 
speaking, none. 

A.124. Dr. Hydcr: Have jon got any figures of the average cost of such a 
soliemo of milk reemding nnd testing? — No, I could not give you the cost of 
anything like that, our figures mo too much intcrtnined. There is ono man 
uho does this uork, and of cotuso ho does a groat many other things ns well. 

A. 125. Are jou nunro of tho cost of such schemes in other parts of tho 
world P — Woll, generally speaking. 

A 120. Is tlio cost high or lou 5 — Low. A (great part of the work is done 
by the staff that would in any case ho there. Tho authenticating of the. records 
is tho thing that costs moiicj-. That is generally done by central bodies with 
Government assistance; in fnet, it is done all over the woild in this way. 
That, I think, should ho one of tho primary functions of this Cattle Bureau. 

A.12". Projector Ganaulrc : On page 8, jou lefer to these dairy products as 
being a village industry. You do not conceive of a time when tlio dairy 
industry could be run on a factory scale? — I do. 

A.12S. Do jou tlnnk it could bo a village industry run on factory lines f— 
Well, we could have a factorj whoro we lmve collected milk. You can make 
cheese in Scotland, where jou have got large enough holdings to piovide .v 
sufficient supply, but you ennnot make cheese in Ireland on the farm, you 
have to linvo tlio factory sj-stem, ond tho same npplies to Holland and 
Denmark which have a village factory industry. In fnct, 1 go further nnd 
saj’ that it cannot ho economically worked upon anj- other basis. All that 
would he neccssnry would ho jour plant and buildings. 

A. 121). On pngc 8 jon saj’, “Tho building up of pedigree herds in India 
must he a losing business for many years to come nnd thoroforo it can only 
ho done by tho State.’’ Wlint breeds in your opinion should form the founda- 
tions upon which dairy herds could be built? — Tho Scindi. tho Tliar Pnrkar, 
the Hnnnna, tho Ongolo of Southern India, the Amrit Mahal (I should got 
nulk into the Amrit Mahal), the Dangi as it is called. These aro probably 
tho most puro and the bleeds from which we nro most likely to got good results 
at an early date. * 

A.130. Have you got any definite data to show that tlieso breeds that you 
have just mentioned should ho tlio foundations upon which dairy herds could 
ho built? — I lime definite data of thorn all except the Amiit Mahal. 

A.131. What was the basis of j'our selection of stock? — Tho basis of selec- 
tion was tho milking test pli/fcfprm. Every animal I bought I milked for two 
daj s ; m fact I have nov er'btfogbt a covv lit this country without hav ing her 
milked in my prescnce^ond ^weighed tlisCmilk. myself. 

A.132. Mr. Cairo f : Do jou omit the Sahiwnl breed? — Yes, I omitted it 
advisedly. It is not a dual pui pose animal ; it is not good for draught in my 
opinion. 

-1.133 Would jou include the Dhuhni?— It will make a very good founda- 
tion. It lias no milk, but in that inspect it is like the Ann it Mahal. It is a 
voiy distinct bleed, and it is a verj - good -one. 
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A.184. Piofcssor Ganpulcc: So milking quality is tlio basis of _ your selec- 
tion F — No, milking quality plus draught quality, or ono can put it the other 
way round. I say they have got to go hand in hand, 

A .135. Thero aie two qualities cortninly, milking and draught? — Yes. 

A.136. In milking quality, do you go by the percentage of butter fat? — 
Yes. 

A. 137. With regard to the distribution and control of pedigree bulls, do 
you think the registration and inspection of breeding stock would be required' 
for the improvement of the livestock of the country? — Registration and 
inspection of pcdigiee herds will eertainly bo required. 

A.138. The Government of North Ireland have introduced a system of 
compulsory lcgistration? — They have. 

A.139. Do you think the time has come for this country to adopt that 
measure? — No, not nearly come. 

A.140. With regard to castration of unfit males on an organised scnle r 
would you make it compulsory? — That again is a veterinary question. It 
would be a very good thing if you could do it, hut it is no use making anything- 
like that compulsory until you liavo a fair chance of enforcing it. I do not 
think with the pie&ent staff and arrangements it could be enforced. 

A. 141. If yon had the staff and the machinery, you would bo in favour of 
it? — Yes. 

A.142. You think it is fundamentally necessary? — J think it would bo a 
very good tiling. < 

A. 143. With regard to the service bull, have you any scheme by which this 
service could bo made popular? — Give it for nothing, and have no other hulls. 

A.144. You would not utilise the Local Boards and District Boards for tlio 
puipoie, to give it free? — Yes, that is what I mean; give it free, chnrgo 
nothing, and havo no other bulls. There is no doubt ns to the populniity ofl 
that. 

A .145. You will mnko it popular if you give it free? — Yes. 

A.146 Dr. Hydci : They are unpopular if you give them fiee, are they 
not? — No; where they get them for nothing the bulls which have been dis- 
tiibuted by most Governments are very popular. In fact, the tendency in- 
most cases is to give them far too much work. 

A.147. Professor Gangidcc: From your experience of the co-operntivo- 
organisations in Europe, do yon think co-operative organisations could be- 
utilised as a suitable agency for the improvement of livestock in the country ?• 
—I do. 

A.148. The conditions affecting the dairy and cattle-breeding industry in- 
this country are widely different from those of Europe, are they not? — They 
aro. 

* S 

A.149. Do you think yo could possibly utilise the co-operntire organisations 
in the same way in this country? — I should ccitninly think so. I see no- 
reason why we should not; human nature is the same throughout; that is tlio- 
basis of it all. 

A.150. Mi. (Jalvcit: T mu not yet clear in my own mind on this question 
of the deterioration of cattle. You say that the quality of the cattle of India- 
gets worse from year to year? Do you put that forward as a sciontifio state- 
ment or just: a popular opinion? — It must be a matter of opinion. 

A. 151. 1 was thinking of the Sin<3„Srtgar DoaSHwhci c conditions aro exactly 
tlio same as they weio hundreds 'of Vents ago, and, where the people still live- 
by grazing?- -Yes. " V- • > ----- 

* * 

A. 162. The class of cattle there is very poor? — Yes. There may bo areas 
whcie the cattle have not deteriorated. Blit taking the country generally flier 
have. T have been travelling in this country for 21 years, and J travel about 
15,000 miles a year. Since I camo to ibis country, I certainly think, the 
quality of the cattle has deteriorated. ^.Except in parts of tbo Punjab, where 
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you linvo ronlly nindo nn impression with your His'nr bull, you can seo in all 
the villnges they nro gotting worse. I have bought cattln in tho Punjab since 
1900 up to a year or two ago, anil every year, boliovo me, tbo cattle at tlio 
Amritsar fair imp getting worse and noise. Mr. Koventer told mo in Poona 
last week tlint be does not go near the Punjab now. Hia buyer used to visit 
tho Amritsar fair regularly m October for many years, and every year bo now 
goes to another part. Mr. ICorontor says exactly the samo tiling, that tbo 
quality of tho animal he can got to-day is nothing like so good ns tlio quality 
of those he got 25 yoai s ago. 1 hare spoken to Forest Officers nnd people in 
vaiious paits of tho country, nnd pnrtieulnrlv the Forest Officer in Dhnrwnr 
who 1ms been there many years. The zamindnr of Kaugundi, ulio is one of 
the largest cattle-breeders in North Areot. is also of tho same opinion. AH 
of them support my statement. 

A 153 May not thnt deterioration of tho enttlo nt tho Amritsar fair bo duo 
to tlio fact that tho pcoplo nro non so prosperous that they’ can afford to keep 
their best enttlo* 1 — Thnt may bo a factor. Tlio fnir that is held 14 miles south 
of Rohtnk 1 have attended tuieo with nn interval of 1G y'cars, and I am 
satisfied that there also there was a great dotorimntinn. I bought a mimbor 
of enttlo on both occasions. 

A.154. Is that Jnlmvgnrh P— Yes, it is ono of tlio biggest enttlo fairs in 
India. 

A. 155. You sny tbo people of Indin mil not put tlio female of tho ox to the 
plough P — Yes. 

A.1GG. Is that general throughout India P — Absolutely. 

A. 167. It is not universal but it is general? — It is nearly universal. 

A.153. Plough enttlo nro exempt from attachment for dobt. Haro you 
heard of cows being utilised for the plough to secure that oxomption? — No. 

A.169. I gather you think that nt present tlioro is no hope thnt private 
enteipriso will build up pedigree herds P — No. 

A.1G0. Aro you in a position to amplify youi explanation of tbo objections 
raised to tbo continuation of your courses hero nt Bnngnloro for co-opcrntivo 
students? — No, I have never been told tho reasons. All thnt I know is the 
letter which you have. 

A.161. When you speak of dairying, me you thinking of tho keeping of 
cattle in order to sell tlioir products, or for homo consumption? — For both. 

A.1G2. But they aro two very different prohloms, aro they not? — There nro 
Hinny variations of tho dairying industry. Tho production nnd handling of 
milk is dairying. What you do with it afterwards is of courso only ono of tho 
many details of the business. 

A.1G3. I am thinking of tlio difficulty in tbo wny of bringing into being 
anything approaching efficient dairying in India. You mentioned in your 
noto tho religious objcciions to getting rid of inferior cattle. Does not that 
objection also mnko it difficult to put into the herds better and better cow» as 
they reach maturity?— -No. 

A.161. If you pul a better cow in, it must displace the inferior animal? — 
Yes. 

A. 1G5. But if yoli cannot got rid of tho inferior cow, you aro in a diffi- 
culty? — You can in courso of time. Tlio inferior cow lins got to dio. What 
you lm\o to do is to look to tbo futuro nnd seo thnt everything that is coming 
on is hotter. There is no other way. Tliero is no objection to doing it in 
■that manner; it has got to h® gradual. 

A.1GG. That difficulty of tho elimination of tho pooicr animal is a vory big 
obstacle in tbo way of introducing better blood, is it notP — It is. if you want 
immediate results, but it is not in tho long run. Wo mo not in a position to 
give immediate results anyhow, generally speaking. 

. A.1G7. Have you any experience at all of milk recording by private bodies 
m India? — Very little. Mr. Kevontor docs a little of it, and also ono or two 
private owners. One or two pcoplo do it, but it is very little. 
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A.lG3._Do you think it is within the cnpnoity of the oxdinary cultivating 
class?— With a littlo organisation, it is. 

A.1G9._ You hnvo not seen the roilk-rocording societies started by your 
students in the Punjab P — I went round with Mr. Strickland for two or three 
days. Ho talked with tlio people, and ho seemed to think that it was quite a 
practicable proposal. 

A. 170. It is promising? — Yes. 

A.171. Dr. Hydcr: Does Mr. Kovonter keep buffaloes or eowsP — He keeps 
both. Ho lcoops cows entirely at Simla, and ho has a numbei of buffaloes at 
Alignili. Ho buys all the milk for butter-making, no pi educes butter, but 
ho buys fho milk for tlmts 

A.172. Mr. Calvert: With regard to this question of tho din in of good 
milking cows to cities, do you think that is a considerable dram? — It is; it is 
a considerable drain, because of the fact that tlio number of roal good milking 
cows in tlio country is So small. They only buy tlio best in the cities. 

A.173, Do they take tho best? — They do, undoubtedly. 

A.174. Then they are lost for breeding purporcs? — They do not breed any 
more. 

A. 175. I gather that by dual purposes you moan a fair milker and a fnir 
draught animal? — That is so. 

A.17G. Of what standard as a milker nro you thinking?— 1 should aim at 
a standard to commenco w itb of 8,000 lbs, per year for a milker. 

A.177. What about tho draught animal? — It must be n suitable plough 
bullock for tho district. 1 oaunot defino it more clearly than that. 

A.178. In your note you say there is a great deal of inefficiency of culti- 
vation owing to the inoflicicnry of tho bullock? — Yes. 

A. 179. Does that apply to places tike the Punjab?— To parts of tlio Punjab 
it does, nnd to parts It docs not. Pound oni place at Knrnnl tlio people tell 
mo that tho bullocks cannot pull tlio improved plough which wo want them to 
uso. Our bullocks can pull tlio improved plough without tlio bliglitcst trouble. 
It applies equally to tho Punjab. 

A.180. Then you think you can get tlio milk into the Haiiana, but cannot 
get tho draught into tho Snliiwal F — It is not necessary, because in the Hariana 
breed you have probably got a more suitable nnd more likely animal to woilt 
with. The Harinna, which wo Iuito, are milking wonderfully. Cows that hnvo 
jiover been recorded before nro now giving up to 3,000 or 4,000 lbs, Tho 
Hniinnn is a really good dual puiposo animal. 

A,181. Tho Ilariann was going too much for drnught? — Up to a year 
or two ago they paid no attention to milk. 

A.1S2. Thoy wore hi coding for the Artilleiy? — They were breeding for tho 
urgent demand nnd they had not tho staff. T believe they nro getting tho 
staff now. 

A.183. They had to breed for the bullock batteries? — Thoy did. They hied , 
for the Amy many 3 oars. 

A.181. Do you think that there is much advantage to bo gained from select- 
ing suitable young stool; fiom villages nnd tending them to a Government 
farm to bo looked after in tho early years? — No, I do not think it is of much 
use. I think it would bo far bettoi to confine one's efforts to selecting and. 
then breeding carefully to pioduco podlgioo, 

A.183. You have got 11 fnrw at Hissar which is the biggest in India, but 
tho number of bulls which it can turn out every 3 ear is strictly limited? — 
Yes, but it is to be very rapidly increased, 

A.18G. Have you tried selecting young animals from tho villages nnd 
taking them to tho farm to bo well looked after? — Jl is not nearly so 
good ns what they nro doing at Hissar with their own cattle, They imve 
generations of pctligieo nnd tho animals produced will bo smo to bo what i» 
Wnutod, I have douo a grent deal of it myself. 
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A 187. Sir henry iMwicttcc • What are the figures of bulls turned out nt 
Hissar? — I do not know. 

Mr. Calvert: They have been tm mug out 300 a year, but non- they we 
increasing that They hope to doublo it shortly. 

A.188. Sir Henry Lawrence • For your ultimate ideal of cattle in India, 
you uould have only pedigreo bulls from Government fnrms or from knoun 
stock p — Yes. 

A.189 Gradually eliminating the whole of the scrub bulls we have got? — 
Thcio is no other nay to got the losult. 

A 190. Mr Hamat: You have told the Commission that in Great Britain 
pm ate onterpuso uns able to laise pedigice holds, and yet you say that in 
India it is an impossibility? — Yes. 

A.191. You have also stated on pngo 8 of your memorandum that cattle- 
breeding farms in India cannot bo expected to pay their way for many years 
to como p — Yes. 

A.192. You stand by that? — I do. 

A.19S. I want to know how you reconcile that with your statement on 
ipago 9 with lcforence to the Cultivator that “ if ho uses the right breeds nnd 
piactiscs the conoet methods, oattle-ie.inug and the growing and conserving 
<of fodder crops for this purposo ns a legular part of his agricultural opera- 
tions will bo profitable.” Apparently it is not piofitnblo for Government with 
all their resources and it is not profitable for the big landholder. How can it 
bo made piofitable to the small cultivatoi ? — If you read on to the next para- 
graph you will see that I distinctly say that this cannot be done by the culti- 
vate'- until we give him pedigreo bulk. It is the evolution of the pedigree 
that is going to cost the money. iWt is what is not profitable. 

A.194. The bigger landowner can get the predigreo ball? — No, I hnvo snid 
the cannot; it must ho done by the State. 

AA95. Tlio State can get the pedigree bulls?— Yes, if it pays the money, 
but it must bo unprofitable commercially. 

A.196. And yet you say that Government cattle farms cannot pay their 
way? — Certainly not, as long as they are making tho pedigree. 

A .197. So that that is not tho chief factor?— Yes, it is tho one and only 
faotor. 

A.198. But T understand you to say it is not profitable for tho State or 
for the big landowner, nnd yet it is likely to be profitable for the cultivator? — 
It will be profitable for the cultivator when wo give liim tho pedigreo. It is 
the manufacture of tho pedigree that will bo unprofitable. 

A.199. Can you give mo a rough idea how long it takes for tho cultivator 
-to sell his young stock, nnd what would bo tbo cost of maintenance of liis 
animal, even if you gave him the pedigreo hull. Will it take tliice yems 
or four years? — St all depends. In some parts of tho country they sell their 
young stock when they are weaned. In others thoy roar them. In some 
parts they break them m ns bullocks and sell them. 


A.200. Till then he has to maintain his cow P — Yes, and its calf. 

A.201. It is not nn economic proposition; ho loses overv month P— Not 
liocessanly. If ho has the proper class of animal biod from a pedigiee bull 
Uio will not lose; it will he a profitable business, 


A.202. From tbo commencements’— From tbe commencement of tbo time 
vtnat lio gets a proper typo ctf pedigice bull. 

A.203. From tbo veiy oomfnoncomont you say it will bo profitable for him: 
shat is to say, the milk yield has a value which covers his expenses? — Than, 
-of course, depends on the olass of cow ho is using. 


A.204. Given a pedigree and tho class of cow, the yield of milk covers his 
.daily or monthly expenses. Is that so?— Well.- that ought to be our aim. 
At the present tune it doos-not. 
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A.205. I nm asking you, 1 could yon mnko that so ’ P — I can. 

A.20G. If it can lie mndo it self-supporting business Riven theso two tilings, 
I wonder why Government cattle farms rould not also be made self-support- 
ing?-— They would, when they lime got :t pedigiee. li is the elimination ot 
the unlit, in mder to establish a pedigiee, that is going to cost the money. 
Whnr me you going to do with the lejeetod-' You stait with animals that 
are selected. You know nothing nhout thorn fionithe breeding point of view. 
You will probably goi five out of seven Hint ate worth keeping. What i« 
to be done with the other tvvo J Who is to heal the loss of those that are or 
no use? It is the building up ol the pedigiee that is going to be the expensive 
thing, and the aim is to produce a pedigico which will make it more profitable 
for the cultivator. 

A. 207. 3ft. f'alrcil: Have joti seen the piogiess of the cow -In ceding 
colonisation scheme in Montgomeiy* — I have been there. 

A.203. Is it hopeful P— -It is liopoful. 

A .203. That is where a giant of Innd is given to the f ultivntoi on condition 
that lie maintains an approved typo of cow i — I saw nil the tows in tho colony 
with Mr. Strickland, and I think it ib a very good thing. 

A.210. Mr, Kainat: You told us that in this competition of the buffalo 
against the cow , it is possible that the cow will ov cntually eliminate the 
buffalo. Js that right? — Yes. 

A.211. How long will it take la evolve a tjpe of ion which will give stub 
milk ns will enable her to displace tho buffalo? — That depends entirely on 
the amount ol funds mid the staff which are allotted for the purpose. 

A.212. Given the funds anil the staff, how long will it take you to cvolvo 
a pedigiee Inecd? “Will it take three generations or four genet ntions?— I 
should think there would bo a very mmked improvement in 25 yem.s. 

A. 23 3. Till then the cow cannot hold her position ? — She will gradually 
make hoi way. Sho js licte novr, and she should he getting better every 
year. 

A.214. You think that tho con can eliminate tho buffalo? — J bolievc it 
can, and I believe it must, 

A.215. Do you think it will toko 25 yen in?— I say it will take longer than 
25 vonrb ; but them will ho a marked improvement in 25 years, provided the 
staff and the funds allotted ovo adequate. 

A.210. You say that tho policy of tho Militmy dotty fauns was detrimental 
to tho general interest of cattle-breeding, ns i( was lmsed purely on tho eco- 
nomic principle of getting tho highest yield of milk, If this ero'S-breoding 
system is inevitable in tho cnbo of tho Military dairy farms, purely from 
an economic point of view, will it not, also be inevitable for tho private culti- 
vator who wants to go in for tho dairying business? — I did not any that the 
poliuy of tho Military dairy fauns was detrimental to the general cattle- 
breeding of tho country. In my opinion it 1ms had no effect whatever on it 
and it has nothing to do with it. Jt has not affected it, nor is if likely to 
affect it in any way. 

A.217.*You do not agree with Mr, Wrucii mi that point?— I disagree with 
him most emphatically. 

A.218. Tho picjudice against castration exists onl.v in certain parts of 
tho country. In other ports easirntjon in an approved form i® eotried on?— 
Yes, by tbo Italian method. ^ V ' 

A.210. You «ay the dairying business 1ms .i Jfnttiie in rndia. May I know 
thou why tho fate of tho Anmid Creamery it hanging in the balance? Is it 
not the fact flint Government me trying to close it down because it is not i. 
commercial proposition?— That js so. > 

A.220. Why is it not a caminci cifil proposition for the Government?— 
,}touius« it has been established in ordci to eariy on investigation and to 
■■ teach students. We have the full complement of students just now. There 
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school at a coot of £49,000 and ate Allotting £0,000 a year to keep it up, ami 
they have only 31 million people, 

A.280. So that if the Government of Intlin and the Piovineinl Governments 
wore to spend «ome rrorcs of rupees, it would not bo money tlnown assay? — 
It certainly would not; «e have got 170 million eattlc in the country, 

A.240. T>r. Jlydcr : Do you think one research institute would ho able to 
cope with such a vast number of cattle? — No, I do not. 

A.241. Sir IZcarj/ Tjameucc: Would you like to increase the number of 
institutes throughout India to half a doreis or so? — Half a der.cn ssould cer- 
tainly not ho an unreasonable figure. 

A.242, Do you know nnj thing of the progress of building lip some half- 
bred herds in Binr.il and Te\ns. for which Indian bulls acre iinpoitcd? — Tlio 
best known is Mr. llorden's herd in Texas. He had Gir hulls and the cattle 
ho now has arc one-eightli Gir. They ‘how distinctive traces of the Gir head 
and twisted ear in os cry ease. They are superior to the puio European breeds 
in (his respect that they could go’ further to scaler and come haik without 
losing flesh. They aie bred for beef entirely. 

A.243. When was that experiment mndo? — It began I tlnnk about 20 
years ago. T sent Mr. Borden hi-, fust bull in 1901. He hns an eighth part 
loft in a great many of them, hut lie cannot got in any more hull-. lie tiled 
very lwid, hut the United Slates Government absolutely refused to allow 
him. He said the Gir put on hoof better tlmn any. 

A.244. Why were they not sent? — The United States Government would 
not allow them to go in. 

A. 245. A similar success has been achieved in Brazil? — In Btnril they svero 
hugely got for breeding purpose 1 :, the pure Nollore. There arc tun very fine 
herds in Brazil, We published in tlio Agncultural Journal two photographs 
we had procured for the purpose. There are some 1,800 head of pure Nclloio 
in Brazil; that is in the herd of one man; it is a private venture. He sells 
hulls for very high prices. They use Nellore," I believe, mostly in the coffee 
-districts and the planters use the cows for milk. 

A.24C. I am not quito clear nbout your views on the question of importing 
bulls and their effect in this country. You soy that the second and third 
cross, 8/4 and 7/S, are not Miitnble? — No. 

A. 247. But tlio experience in Brazil nnd Texas is to give a cro.-s in the first 
•generation. and then continue with other cro-s-breds I think? — No, Mr. Borden 
continued with pure-lired hulls. He used pure Shorthorn nnd pure Hereford. 
Mr. Borden is far loo clever a man to breed with cro's-bred bulls, lie n^ea 
nothing but the best, 

A.243 But then he does not keep on with tlio Gir bull? — -He cannot; lie 
would like to do it very much, but they will not allow him to bring thorn in. 
The last lot that arrived tor him there were, I believe, slnughtcied at 
Washington. 

A.249. Then there is no lesson to lio drawn from these Brazil and Texas 
"experiments that is of any value to this country? — No. Jn Brazil, ns far ns 
I know, they have kept the Indian breeds pure. In fact tin* finest Nelloro 
cattle in the world are undoubtedly found in Ouba and Brazil to-day. 

A.250. The losses from rinderpest aro very severe in this country? — 
They are. 

A.251, To what extent can it bo rightly said that the local cattle aro 
immune from rinderpest?— Some nre more immune than oLhcra, but nil of 
them, except the hill cattle, have n very high-degicc of natuial immunity. 

A. 252. But how do you reconcile that with the lo*s from rinderpest P — I? 
they did not have that degree of natural immunity, the Joss would be 90 pbv 
cent. Probably it is not more than 25 per cent. In tlio Military dairies 
before the days of simultaneous inoculation we never lost more than 50 prr 
Conti In ono lot of Aden cows we lost the whole lot; they died like flic*: 
they bad no natural immunity. 
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A.233 You mentioned in nnswoi to the Ghahmmi tlini yon record iieredily 
ns one of the impoitnnt fnttois in the improvement of cattle? — Yes. 

A 231 Ti. it not the primnry fnetoi 9 — Tt is 

V.255. I thought yon legaidcd it as one of the minor fnrtoiB? — Pcdigice 
means that yon hn\e the fnr<e of lieiedity. 

A 230 Thi Chav man The witness’s point was that heredity is an im- 
poitnnt fnetoi in resistance to disease? — Yes, it is. That, ns proved with the 
holf-breds, is a Mcndeiinii inctor. Some of them tarry a high degree of im- 
munity to iindorpest, and sonic of them hare no iinmnnity at all. 

A 237 Su //finy Loin mu Amongst the good breeds that con he im- 
plored for milk you mentioned the Deecani. I was not qoito snro what breed 
you had in min'd Were you l efci ring to the Krishna Valley oattlof — No. 
Krishna Valley cnttle arc the Xelloro cnttle. T was referring to the JDnngi 
cattle They are Mack and white They hi cod wonderfully pure. Yon get 
them nil round Bclgnum 

A.23^. \V1mt do yon mean hr Dctcnui? — They me generally called in that 
district Dec-cam cnttle. They call it T)nngi 

A.250. Then, you snid that Mr. Kcventcr was sending milk from Aligarh 
to Delhi. What distance is it? — It is about 100 miles 

A.2G0. What do you regard ns the host system for the production of milk 
for Bombay* 1 — Production in the fields in n rural area whero you can get all 
the fodder you need, pasteurisation, and railing it into Bombay. T regard 
that ns the system for all Indian cities. 

A.2GI. Do you know of am particular diflitulty in the way of having 
successful dairies established outside Bombay? — None, except tlio one great 
difficulty which strikes at tlio loot of this question of urban milk-supply, the 
want of protection against impure produce. That is the principal difficulty. 

A.2G2 Mr. Catrrii : Bad milk driscs out good milk? — It Is not bo 
much Hint, hut the re’spectnhlo business mat) will not invest his money in the 
dairy industry if he has to compete against every kind of white liquid sold ns 
lililk. It ir unfair competition and the risk is too gient for the capitalist to 
undertake. 

A .233 Sir Henry Lovirncc: What you draw attention ta ie tho necessity 
ot impioving tlio protection of tho purchaser of milk in tho cities? — -Yes, and 
of the vondor. The protection of tho vendor from the point of view of 
the dairy trade is really tlio important thing. The honest vendor now hns 
no chnnco. 

A.2G1. Tliero are regulations, hut they nre not enforced? — Yes. standards 
have boon fixed and oveiytliing else. 

A. 253. Frofcssoi Oanqulcc: Arc they not being enforced in Calcutta now? 
--Not \ oi y well. The Municipality hnvo given half n lakh of rupees to a 
co-operativo society, mid tlint society is going aliond very well because tlioy 
me selling pure milk, hut they eomplnin bitterly of tho competition thoy 
have to meet. 

A 200. Mr. Km enter sells nulls in Cnloutta nnd ho lias good milk? — Tlio 
quantity of milk lie sells is very small. He does not come to the commercial 
scale. He has tho gilt-edged trade which you can get in nny community at 
a very high price. 

A.2G7. Sir Canya Ham: Hn\c you published nny pamphlet or book con- 
taining the names of the fodders you base experimented on? — I hove not 
experimented on any fodders, 

A.2G3. Yon sny you have experimented on different kinds of fodder?— No, 
that is Mi. Worth. 

A^CO. Do the Military Department genet ally mnfco bnltei fiora buffalo 
milk P — They always mnko it from buffalo milk. 

A.270. What is the diffidence between buffnio milk and eon ’a milk?— The 
proportion ol fat in tlio milk of tho class of cons tlini tlio Military dairy farms 
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use inn v l»o tnken ns 4"25 per coni on nn average ; il>c peicentago of fat in 
the milk of the hnifnlo is usually 7-75. 

.A .271. Is there any physical or scientific objection. to the male buffalo 
being used for draught put poses? — The genernl experience is. he nil! not 
tvorlt in the bent which is the time when you want him to work. 1 linve 
ttied him myself in farms under mv charge. 

A.272. Is he used for dinwing carts? — He is n hit slow, hut the woist 
objection is that he lies down when it gets n little hot. 

A ,273. As fnr ns you know there is no religions objection* 1 — None what- 
ever. 

A. 274. Hr, Jfj/tler; You stated thnt tUo buffalo will not noil; in the heat. 
Ho you know the hours of ploughing in different parts of the i ountry ? Do 
they not begin ploughing at 5 in the morning and finish up by 10 a.m. and 
plough agnin in the afternoon after the heat has subsided*’ If tlint is so, the 
question of employing the nude buffalo in the lient does not nriso? — The 
buffalo is too slow , and the chief thing for Iho cultivator is speed. He gets 
the rain, and he lias to get on w if H his cultivation or it is too late. 

A.27.1. Ts that so in the Mssoio PtnleP — Yes. Ho ploughs all day louud 
about here in the season. 

A.27C. Sir Thomas AfiiMfctort : Can yon give ns any idea of the number 
of pedigree bulls now being pioduced by the different farms in India? — 1 
cannot say. 

A.277. Approximately is it 500 or 5,000? — 1 cannot any. 

A.278. Can yon tell us how these hulls lire tested? 1 understand they 
have short pedigree? — Yes. 

A. 273. Ifow are they tested? Aie they tested af all before being sent 
ont? — The lest applied is of'fourse the general sire, utility and power of 
movement. 

A.280. Is the qunlity of their piogany followed up by inspecting officers? — 
In some instances it is, but generally it Is not. 

A. 281. Can you ghe me anv idea at all as to the number ol misfits nmong 
thoso hulls that are sent out Y — Amongst the bulls sent out from tlm Hunjab 
farm, which is iho biggest, 1 do not think there are ninny. They nro very' 
careful about sending them out; there is nothing sent out that is not good; 
they nro not until out until they nic mature. Outside the Hun job compara- 
tively few pedigree hulls have been sent out so far, 

A .282. Your hcbcme is to supply Government pedigieo hulls for nil the 
cows of India? — Yes, eventually . 

A .293. How mailt pedigree hulls would you want? — A million. You havn 
got 14 million adult rows, mid nt the into of 1 bull for every 50 cows, you 
need a million hulls. 

A. 284. I do not Know whether you hate cousideied any time table for your 
scheme or whether you have contemplated a process of 20 or 30 years’ develop- 
ment? — H is lmidly m tlm nnluie of n si-homo yot so fnr as T am concerned, 
T have only put down tho ideal that hns to he attained. Wc* have not had the 
temerity to go into n scheme ns yet. 

A. 285. Would you agree with me that to reach that idenl it would take 
many years? — It certainly would, 

A.280. Would it> Jie me.ismrd by yews or centui iesp — By yen is. It hns a 
cumulative effect, you see. Every hull you got out in good for 50 cows per 
year. I am thinking or what has been done in Ireland since they started tho 
premium bull system. They have icvolut ionised (lie cattle in the south of 
Ji eland in 20 yearn. 

A .287. I van lomemlier wli.U the rattle of lrelund were 10 yeqis ago eml 
T know litem now. and I mogiiise thnt they Jinve revolutionised the cattle 
there. Hut the Irish had a stock to draw upon which had been bred for 
160 yents;— Ye< They drew upon England. They had a pedigree to draw 
upon, hut we have not got that. 
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A.23S T hfu e been thinking of the improvement in Ireland and I hnvo 
been asking mjself how long it would take to have n similar change accom- 
plished in India with no pedigree stock to draw upon? — I have never thong.it 
f f the point However long it is going to he, it has got to ho done. 

A 289 1 think ron will h.ire to reckon in centuries and not in years? — 1 
hope not. 

A 290 Ton toko rather a pessimistic v iew of private enterprise. Ton 
think it is hopeless to expect private enterprise to do anything? — So far it 
lias liecn so in Indin 

A 291 Because it is unprofitable?— Yes. you see the rejection question is so 
diffirnlt. Everybody I have talked to about it has asked me, “Wlmt arc 
wo going to do with the unfit s ’* 

A.292 Was it lmpo of profit that encouraged pi irate enterprise in 
England p — Yes,. 

A 293 How many landowners in England made profits out of cattle-breed- 
ing? — It was tlie tenant fnrmcr who developed cnttle-hrceding in Englnnd. 

A .294. Ho bought the cattle? — Yes. 

A. 295 But who bred them? — Ho bred them himself. Most of the great 
hi coders that I have known were tenant farmers. There was Mr. William 
Duthic of Collynie. Whore would you find a more public-spirited man, and 
look at the vast fortune ho left ns the result of this work. 

A 290. But if yon will look through tho history of pedigree breeding in 
Englnnd and in Scotland I think you will find that landowners and prrvato 
enterprise were at work for a very long time before the tenant fanner began 
to take up pedigree breeding**— Tho landowner was at work, but would you 
not ndinit it wns ft profitable tiling for him? Ho wns a pubhc-Bpintcd man 
no doubt, lie wanted to make his tenants moro ’successful; lie felt that this 
wns too big a job for them in the beginning and so ho took it up; but m tho 
end it was piofitnble for him. It was certainly profitable for his tennnts, and 
that meant he would got liis share in the end. 

A.297. If you apply ordinary profit and loss methods to the account of 
landowners you would seldom show u profit on podigreo breeding? — I am not 
acquainted with that aspect of it. 

A 293. It wns private enterprise that mndo the stock of Great Britain?— 
But is not private enterprise in all countries actuated by a desire for profit ? 

A .299. The Chairman ; Or public spirit?— Tiic enterprises of mo»t of 
tho business men I have mot aimed at ranking money in the end. 

A 300. Sir Thomai Middleton: It wns from that point of view, that I 
thought perhaps you were talcing a narrow view of tho possibilities of private 
enterprise among the landowners of India? — Probably I am not suffi- 
ciently acquainted with the subject, but that wns roy opinion. The men whom 
f have personally known, most of whom liavo been in Scotland, were tenant 
farmers who were interested in cattle-breeding and fliey made money on it. 

A.301. Some of them do. I could mention some who do and some who do 
not? — I think I am correct. I think they did make a profit. 

A. 302. To go to the other end of tho scale of breeders. I think you aro a 
little too hard upon tlio RaXiari of Qujnrnt. You put down tho lack of im- 
provement in Indian cattle mainly to the ignorance of tiie cattle-breeder and 
yon mentioned in an answer in that connection that tho Jlabaii was now a 
fodder thief I find, howover, that yon linve a good impression of their know- 
ledge of stock. Do they not care for tlioir stock? — They probably caro for the 
stock, but they cannot get sufficient fodder. 

A.303. Is that not an excuse for them becoming fodder thieves?— But it 
docs not contribute to the improvement of the cattle. 

A.304. It keeps the rattle alive? — It would bo better if they woro dead, if 
they cannot bo properly fed. 

A.303. That brings me to the next point, tho question of fodder. I think 
cm page 12 you sum up the position in a way with which I agree. You say 
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this question will only be solved when it can be made profitable for the culti- 
vator to rear cattle P — That is what wo have got to aim at. Wo aro trying to 
make it profitable. 

A.30C. What amount of produce would you require, in your opinion, to 
mako the rearing of a con profitable P — Two thousand five hundred pounds of 
milk a year per cow. 

A.307, You will agree that tho actual yield would vary very widely in 
different parts of India. 2,000 lbs. might bo profitable in ono part of India, 
while 3,000 Dm. would bo tequired in another part? — The conditions would 
affect it of oourso. 

A.308. What is the root condition P — The root condition is tho quality of 
the animal, its capacity for producing milk. It is the degree of efficiency of 
the milk-producing machine, namely, the cow. 

A. 309. In connection with your point that tho cuitivatoi must go in for 
growing food, would tho cost of production of his fodder be an important 
factor? — I have always contended that tho shoo is rather on the othor foot. 
He will not grow fodder, bccauso tiio animal to which ho lias to feed it does 
not produce anything in return. That is what I have seen in this countiy 
at the shows where I Jinve judged. You \vill always find in big areas like 
Central India, tho bullocks that produce a return for their food are fat as 
butler, but the cows arc not fit to bo looked at. Tho cultivators say, 11 What 
does the cow gi\'o us in letumF’* 

A.310. That is just the question I was going to ask you. Supposing a 
cultivator puts you that question in some particular tract, you would bo nblo 
to sny to him. “ Well, a row that yields you 2,000 lbs. brings you nothing, 
hut a cow yielding 2,300 lbs. yields a profit "'P — Yes, tlioro would be somotliing 
in that. 

A. 311. Sir Ganga Rntn: What about the manure? — They say they kcop 
them for manure. 

A. 312. There ought to be some credit given for the manure lie getsP — You 
do not mean to say that tho manure flint tho animal gives is sufficient rotmn 
for Ins lood? 

A.313. No, hut when you sny that it gives no return you have to take that 
into consideration P~ -It is of value. 

A.31'l. Thomas Middleton: After that limit is leached, wo will eall it 
2, GOO llis., the piofit inctenses very rapidly? — Tho ratio goes up veiy rapidly. 

A.31G. Have you in any ense issued information or bulletins showing how 
the into of piofit iise-> with tho incionso in the yield of milkP — I linvo not. 

A.31G. Has that been done in India to any cxtoiit P — I have not reeu it. 

A.317. The attention of tho cultivator has not boon drawn to wlint oito 
may call tho marginal limit in milk production and the rapid increase of 
profit after that margin has been passed P — T think not. 

A.318. Now. wo have been talking a groat deal about the hull, hut have 
aaid very little about tho Indinn cow so fnr, oxeopt to condemn her milk-yield- 
ing qualities. Is it not your experiences that oven among the Indinn cows 
there is a veil' huge indnidual variation? — Yes. 

A.3I9. Jf yon went into a district, such as any of those you have named, 
wheie there aro good cattle, nud wero to select 100 cows, whnt percentage of 
those which you bought by inspection would you expect to I urn out really 
profitable cows? — I have never bought any cows for thoso farms that were 
not profitable. All of them have been profit alilo. 

A.320. That is pretty good testimony to tlm average quality?— Yes, but 
you could get very fow, and in. some districts you could not got any that wore 
really worth buying from that point of view. 

A.3&1. Yon mentioned in roply to Sir Henry Lawrence the Gir cattle. 
What sort of percentage would you expect with tlmt brood P— -You would 
probably got about 20 per cent of them pretty good, but there aro a very 
smalt number of them left, and what is loft aie fairly good. 
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A.322. It happens that 20 pei cent, is the peicontnge I got when 1 
secured a herd of the Gir breed ninny jetus ago 9 — Yes, but yon eon hardly 
got them at all ; it w ould take j ou three w eeks to pick up a dozen. 

A 323 If jou weie buying in Sind oi m any othei district whoie the eons 
are good, what soit ot pen outage nould \ou espetl to get? — I could pick up 
in Smd .is m.inv as I a ant, all good. I bought 3,0*0 for the Militaiy dailies 
in Sind in 2f ieni« dunng the nni and piactically every ono of them was 
good 

A 324 Can jou give us some idea of the sanation ot yield 9 — 2,500 lbs. to 
3 000 lbs 

A 325 One nould call a con jielding 2,500 lbs. a good eon 3 — Yes, but 
Sind is an csicptiou, ion can still got plenty of good cons m Sind, but theic 
is no other place that 1 know of m India where jou can do that. 

A 320 Sn Ill'll! t/ Lou i end • Any Kniachi bleeds 9 — Of tlio 3,680, thoie 
weie about 250 of the Thai Parkai bleed, and all tho otheis were led Smdlii 
oi Karachi laced 

A.327. Sir Th omits Middleton- In most districts in India, one could still 
lind a smnll pei rentage, the quality lem.iius in the individual coirs in most 
distucts: does it not 9 — No, not in many districts. In North Arcot I was 
judging at a show last je.u ; theic was not an animal in tho show that we 
would have bought. 

A.32S. Not nn unininl giving mote than 1,500 lbs. 9 — -Theic was no animal 
giving 1.000 Ib^. 

A 329. On page 7 jou set out the pioblenis that you would like to take 
up 9 — Yes. 

A.330. These me not nuauged lit .mj otder of merit, nro they 9 — Not 
paitieularlj , I think nijself that No. I is ceitainly tho most important. 

A 331. Tlieie is an enormous demand foi (/hi in the countiy? — Yes. and 
an e\trooidmnij amount of adulteration takes place m connection with phi. 

A 332. The eirois in the manufacture of phi are mostly wilful. People 
know how to manufacture phi loij well, if they wish to? — Thi ougliout 
the counti j thoj adopt one method; tlieie is very little variation, mj own 
opinion is that it is a serj wasteful method. 

A 333 Di. Ili/dn Ha\e you eicr seen Kashniero nhi ? — I li.i\e seen it 
on the market. 

A. 334. Does it smell 9 — It smells high. 

A.335. Si i Thom a* Middleton. I undeistand that for sometime there was 
a largo tiade m casein in Guj.ii.it 9 — Thoie was. 

A.336. What lies become of that trade 9 — Tlieie is jery little done now. 
It h is such a had name that the people in London will not buy it, or at least 
thoj do not look for it. It is too much adultci nted, and it contains fni nnd 
nee meal vciy often, alwajs buttei fat - it is not pioperly washed out. 

A.337. You mentioned that jou hare been consulted with leference to 
laws that weie mtioduccd in thioe Municipalities? — Yes, the three Munici- 
palities wtote to us at one time or anotliei. 

A.338. What percentages of butter fat m milk are stipulated? — 5 per cent 
for buffalo’s milk J think, in all throe eases, and 3' 25 per cent for cow’s milk 
as tho standaid minimum; 8} pei cent solids, not fat, in both cases. 

A.339. You had a sufficient number of annljses at your disposal'to enable 
jou to IK these standards without much difficulty?— -We had no difficulty at 
all, wo had plenty of material; jou see, they wanted a standaid that would 
be within a safe limit. 

A.340. 1’iofcssoi Oangnlee : You test butter fat by the Babcock method? 
— Bv the Gerber method ; it is the simpler method. Tho Babcock method is 
ii'od in Amorion, but it is the same pnnoiple. 

Thomas Middleton ' I gather from your replies to other ques- 
tions that tho difficulty is not join Inch of knowledge as to wlmt tlio milk 
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ought to contain nor is it duo to the absence of legislation, but to tlio lack ol 
enforcement of legislation? — Tlmt is so. 

A.342. Do any prosecutions take place? — Yes. there nie a feu uliicli take 
place in all places. 

A.343. Aio the fines negligible? — No: 1 do not know uh.it tliej arc nou*. 
They are not too loiv; they are faiily severe. 

A. 344. Ts there impi isomnont foi lepoated offences-' — No , no imprison- 
ment . 

A. 315. With leferenre to the mcicUiuo ol rinderpest, e.in son saj tiom 
your on n knowledge whether nndeipcst attacks the ueakest inttle on the 
glarings, or whether it attacks indismiinnately the hotter kept and the 
pooiei animals ns uoll? — 1 think our experience of nndeipcst on the Militaiy 
dairy f.iims is that it attacks the poorest, and those that nio m had health 
are more likoly to he attacked than tlio others. 

A. 310. You aigno that there aio far too many cattle in India, and tlieic- 
lmo jinderpest may not always he an unmitigated 0111 ? — Untortunatoly, ns 
the years go by, ol com “e they gain a greater degree of immunity lo rinder- 
pest, Every generation is a lift In more resistant than the other. 

A. 317. Professor Qangulec Yotn pure breeds are oompaintively immune 
from rincTei pesf ? — No ; most of them are not immune, hut uc get some which 
limo on immunity, uhieh is evidently n Mendelinii ehni actor. 

A.318. Dr. Uvdcr: You say that your elinrgo is tlio uliole of India, includ- 
ing Burma. 1 want to hnoo whether that is a small char go or a hig charge? 
— ft is a hig one. 

A. 340. You think then* is loom for piovineinl institutes > — There cer- 
tainly is. 

A.350. Is yours u reseaich institute, or uli.it?—- Wo linvc done pi aclieally 
no resenreh so tar. It is educational up to the present, and experimental fo 
some degree. 

A.35I. Tt is only an educational institute, you say? — Yes. 

A. 352. Yon give n Diplomn course? — Yes , we tnke al*-o post-guiduate 
students and short com sc students. 

A.353. You admit there is room Jor many more sutli institute , in all the 
Provinces in India ? — 1 think there is. 

A.354. You Inn c mentioned some of these problems which me awaiting 
invest igati on ?— -Yes . 

A.355. Do jou not think any one of these piobJcins is enough to occupy 
the lifetime of one man? — Tt would certainly occupy a great deal of lii« time 
it lie went to the end of it; thoio is no end of course in that sort ot thing. 

A.350. I suppose you uould admit that behind these prohloms theie aio 
other problems connected with fodder and things of that soitp — Yes. You 
see, in legmd to theso problems it uould not take a very long time to get 
sufficient information to he able to give the data to the country and indicate 
uhieli is the best method of doing this or that, and which is the host method 
of avoiding los- in doing it. For instance, this tin owing nuay of the by- 
products ot ulii must mean an extinorclmary loss to the country. 

A, 357. You refci to the build-milk; clo you notP — ’Yes. 

A. 35ft. Is not that dtuiik laigely by tlio pensnntsP“Jn some parts it is; 
at certain times of the year when milk is scarce l hoy- drink it; at othei times, 
when milk is plentiful it is partly tlirouu nuay. 

A.359. My expeticiuo of tile Punjab is tlmt in the winter season they 
make it into some sort ol soup and they drink if in huge <|imntities. It, that 
to? — TVs, 1 

A, 300. Are there other parts of the Empire in which Mich re->omch peoplo 
are investigating these problems’-' — No. There is no part of the Empire 
where they me investigating the problem of the treatment of tho milk of ilfo 
buffalo. It is tho milk of tlio buffalo that we have fo deni with now, (Ihi it. 

• nearly always made fiom the milk of the buffalo. 
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\ ''til 1 think -tour grr.-t pi obit m is to evolve dunl purpo-o breeds* — 
Yi- , we must <h il with tin tuiultlions ns no lmvo thorn. 

\ .li>? r»o urn tlunl. ymi on cot any nssislnme from muU norh pis in 
ot In r parts 01 tin- Empire*— No. no huso to deal with thou* problems on our 
on n nur dominions no difficult 

\ k> I foil sou g, ! jiii h< Ip from Australia or C.iinuht J - AVc gi l all tin- 
ii'torin.'tnm thc\ rm git <’ , Imt th" t in 1 t irtilcr cjur* tioji *vt>hnvo to tackle boro 
|i tho urn-turn oi buffalo null. AH tho litoraturo thnt we pot from tin m 
rrfcrs to ions’ null. 

A .K’1 Tnl.o tho i|iu -turn ol rtoraro* — Thnt is n tropic'll question. Tlu-re 
is ieiv little iloce nuil't tropical dairying in tiny pm t nf the world. Most of 
iho proat ilnirumr ituintrin thnt lime pone .nliiml have been in moro or le-s 

timpeinto plim.itK 

\ HA ,s’»r 77,'iruii MhMUtrm: With regard to dried milk, it is to h« ml 
umst igntiou ol the < os t - , 1 tnl»e it *— -Cost*- and methods. 

A fit 0 Yon would not too n drying roll®— It nil depend- . I should try 
tho vatuurn roll. I think nr should pit the host rt suits hero by spraying tho 
mill, into n hot ihnmbir There was a fnetory which worked on thnt system 
in Gnjnrit for n while, hut it wan nllowed to fall to piece* after tho war. 
Tins mnde n lot of it which sold very will in Europe, 

\,.'K>7. The insist ip it ions are mainly of n immiitriifll kind; son went to 
po into costs*-— Co*ts end methods, and find out nl«o what kind of Stuff wo 
enn produce for tlie world’s mnrk<-t. Our ra'ein nobody will buy. 

A.3f> a . .Sir Oumia flf.nr Is there n milk fnetory in Mysore? — I under- 
stand Sir Alfred Chntterton is going to do something: but he hm not done 
anything ytf. Tlure trn* one started in Gnjerat. They put tip n mnpnlfi- 
<s ut plant". Imt msei made n tin of condensed milk. 

A. HCt I’lo/riipj lianavUr. AYhat nre your views regarding tlie export of 
eiltle?— I think ms -elf ire should encourage St for all we nre srorth. Thet is 
the one thing that will brine boine to our people the value of pedigree. Jt 
will rake the value of cnttl-. A lot of Sindhi cattle nre c-eported row; a 
small export trade taku plan- now, 

\ ,170. You would not pul a stop to it? — Certainly nor. 

A .371. You do not think that is n drain on the country?— No; not at ell. 

A.372. T)r. Under; Is this t sport trade in livestock or in meat?— In live- 
ito"k. 

A. 373. You think it is n larpc volume? — No, it it a scry - mall volume; it 
will bo well to incrcASQ it. 

A .374. Thr Chairman : Do you think tho export of pedigree animals 
from Great Britain lin* been tho chief taii'O of the improve ment of the cattle 
>n Great Britain? — I do, and in Holland. 

A.376. Pro/ft -o' Ganpvlrr: You said you would not have legislation with 
regard to the spread of cattle ilkcnse? — Not at pre-eut. 

A.370. Have you any idea what offtctual steps could lip taken for the con- 
trol of infectious disease? — Tlie only effective stop would be restriction on 
mosement; but wo cannot do thnt until yon hate nn organisation fit to 
enforce it. 

A.377. You must create on organisation?— Yes. you innst linve your 
organisation first, «o thnt when you pass legislation it will not be a farce 

A.37P. You suggest that sou would like to have a number of dairy in'ti- 
tntts nil ovu flic tmtnlrv? — T v n id there was mom for them. 

A 870. In the event of ynm having these dairy institutes all over the 
country, would you hate them one in each Province", or would you divide tho 
countrv at cording to the so-called daily tracts? — As a matter of fact, the 
major Proiineis, I think, would start otio each; the smaller Provinces would 
piobnhly utilise that belonging to ilitir nearest major Province. 

Mr. AY. Smith. 



A. 380. You would keep in view administrative units and not suitable deny 
tracts? — I think niysolf that tbo a hole country requires dairy produce, and 
it all requires rows, In the backward districts it is more important. 

A.3S1. I was speaking of mens where tho conditions might be favourable? 
— I do not think there is any part of India that could afford not to develop 
the daily business, not only from the cattle point of view but from the point 
of view of the well-being ol the pcoplo. 

A.332. In England one should certainly have dairy institutes m Norfolk 
or Suffolk. But the National Instituto of Dairying is located at Rending-' — 
You are dealing until a very much more conlined men there 

A.3*3. Gujarat, ns you say, has veiy favourable conditions for dairying 
Would you not like to have an institute tlieie? — That is why I am so nnsious 
to keep this factory there. 

A. 384. It would be desirable to hare an institute in Bengal-' — Yes 

A.386. If you had these dairy institutes, who would be the round ling 
agent? Would it be tho Government? — If they ueie pinvimi.il, I take it, 
ns things are now. they would ho contiollcd by the l’lovnuunl Government. 

A.33C. It you establish n dairy institute on the basis I suggest you could 
get better advantages. Then it would not bo m tho jurisdiction of any pm ti- 
tular Province? — H might not bo; it might bo run by the Central Govern- 
ment, and run with great advantage, I believe. 

A.387. Then you would have, for example, a number of institutes just 
like this Instituto of Dairying under tho guidance and control ol the Central 
Government? — It would ho a good thing, I think. 

A.338. 3 Ir. Calvert: Do you think yon could prorluco a dual purpose 
animal for the whole of India, or would you find difficulties invariably m the 
sub-montane and montane areas ivhoro you have thc«o little terraced fields lor 
w-hicli a very compact animal is required? Docs that moan that you cannot 
get a dual purpose animal? — I see no reason why the dam of that bullock 
should not give a reasonable quantity of milk. 

A.389. What about your rejection of tho Dhunni breed? — I took an oppor- 
tunity of studying that breed; I think wo could introduce milk inio it. 

A .390. A dual purpose policy could not bo extended throughout? — Tt 
could. 

A. 391. Sir James MarKcnna: llavo you attended the meetings of the 
Board of Agriculture? — Yes, since 1009. 

A.392. What do you think about the scope and utility of that body? Can 
it be made more useful than at present? — I think it reived a very useful 
jmrposo, a very great purpose indeed. I have enjoyed the meetings so much 
and obtained gieut assistance and bonolit from them. T think it might be 
extended with benefit to tho countiy very laigely. It is tho only junnt at 
which the mombcis of the Indian Agricultural Service have an opportunity 
of mooting one another and of getting now ideas and ol having their own 
ideas criticised. I say that the Bonrd of Agriculture has done great work 
for ngticulture in India, and I should bo sorry indeed if it were dropped, 1 
believe it could bo extended and enlarged, to the benefit of the country. 

A. 393. Have sou any suggestions to make in that respect? — I think my- 
self that it could bo enlarged ns a general Board, that is, n Central Depart- 
ment, working through expert cxceuthe committees. That ought to make it 
less unwioldy, and probably take up a little less time. 

A.391. Sh Henry Lawicncr: You have mentioned one point on which you 
disagreed with tho views nnd opinions expressed by Mr. Bitten. Ato there 
any other points in Mr. Bruon’s oiidence which jon think it necessary to 
explain or say something about?— There is one point. Uo stated that if the 
Military dairy farms had done' at every farm what they have dow* at Fei ore- 
pore, and built up a pure Indian herd at each Imin, ns they hare done at 
Feiozepoie, the result would have boon the same to them; meaning thereby, 

I take it, that we W’ould have had their milk equally cheap and in addition 
have been able to contribute largely 1o (ho cattle-breeding policy of this eoun- 
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try. I ontiioly di«.igieo with that To begin with, the Foio/epoio held 
was founded In Inking the best cattle iiom all the herds in Indin, and that 
could onlj be done once Secondly, Mr. Diuon quoted the fact that the aver- 
age Meld of the piescnt herds at Fe inrep me was pinctieally ns high as that 
ol somo of the tioss-liicd holds That mny bo so, but it has taken 17 or IS 
scais to bring it to that point, and you had this equally high yield fiom the 
noss-bieds in about 1 seals, so that in the intervening period botwoen the 
4th and the 17th jeais the Military dairies would have lost a vciy large sum 
of mono} m the pioduetion of milk. That is a point on which I disagree 
with him 

A 3')' Are theie anj other points of impoitancc on which you disagieo 
with Mr Bruen? — I again ontnelv disngrco with the statement mado by 
Mi Bruon that half-hied hulls sold or othenwse distributed by the Militaiy 
Fauns Dopnitmout m India line c injured tlio quality or Indian cattle 
and hm e introduced diseases amongst them As a matter of fncl practically 
no nnenstinted cross-bred males weie issued or sold by tlio Military Farms 
Department and very few ci oss-hi e<J cattle of any lei fid wore disposed ol to 
tlio puhhc hv the Militaiy Farms Department dut mg the 15 years of my scr- 
c ico with them, so much so that it is quite impossible that the fow animals 
sold to tlio public could make any impression wliotorel on oitliei the health 
or the quality of the cattle of India. 

A.390. With lognid to the milk-supply for cities, are you satisfied with 
tlio facilities which the railways give foi the cairiago of milk to cities? — My 
expoiiencc of the railways has boon leally very good. In War time, wc sent 
ouormous quantities oS milk. We sent milk iiom SubknYporc to Bombay and 
sold it there. I found tlio railways were veiy ready to meet us. They genci- 
ally arranged a special rate, especially the Bombay, Bnroda and Central 
India Railway 

A.397. Do you think they will meet the piivato producer in the same way? 
— I could not say. Thoy put a special van on the Bombay, Bnroda and Cen- 
tral India Rnilwny to onablo ns to send milk to Bombay; wo conld only guar- 
antee the traffic up to the end of the War. 

A.393. & it in existence now-P— T do not know. Wo did not do it after 
tbo War. 

A.399. The Chav man- You linve mentioned the desiro on the part of 
foreign countries to import into those countries tlio best nntivo breeds. Have 
you looked round the tropical woild to sec whetlioi you conld find any 
animals which may improvo the Indian breeds? — I have never had the 
opportunity of visiting tlio tropical world to sco for mysolf. From all I can 
learn from coiicspondonco, wo linve been carrying on coirespondence for n 
great many yems, they have nothing as good as wo hove. 

A.400. How about Coylon? — They use Sindhi cows vory largely. There is 
a regulai business tlioro in Sindlu cows. I have mysolf bought some cows 
foi the Government of Ceylon and shipped them. I had been to Coylon last 
year, and I fouud they had very poor cattle. 

A.401. Are you devoting any time to the improvement of the bnffnlo as 
a milk-yielding animal P — Wc base on oui farm a small herd at Knrnal, and 
we have n few hete, hut you can buy in tlio open market. If yon go to tlio 
light plnce, you eau buy good buffaloes to-day. That is not tlio present 
problem. 

A. 402. Is the pi act ice of sending she-buff aloes in Jirilk to, for instnneo, 
Bombay, milking them until thoy dry, and thereafter selling them, having a 
bad effect on the bleeds*’ — It is done systematically and regularly. T do not 
think it lias had a very serious oifect on tlio brood. 

A.403_ Do you think it may have that effect in tamo? — I doubt it; it is 
baldly big enough to affect it. 

A.404. Mi. Dtucn told us that the diffeienco in tho inciting point between 
the butter of the buffalo and that of tlie cow is a practical factor in its popu- 
larity? — Mr. Flymen, the Dhcctor of Agriculture in the Central Provinces, 
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•when ho was Agricultural Chemist to tlint Government, made somo very care- 
ful investigations into the subject, and he found that the melting point vai ied 
of course at different seasons of the year, Irom 7 to 9 degrees Fahrenheit. He 
published a pamphlet on the subject, which is available. 

A.403. Which has the higher melting point, the buttoi of the buffalo or 
ot the cow? — That of the buffalo is higher; it stands up much better to the 
heat. 

A. 106. Which is the better for rooking purposes? — 'Flint ol the buffalo is 
hotter. 

A.407. To levoit to the question of draught animals, is baldness oi the 
feet a veiy important quality of the draught animal® — It is an important 
quality. 

A.408. Aio you watching it lieie? — As a mnttei of fact, in oui crossing 
experiments in the Militaiy farms, nc have not paid any attention to 
draught whatever. In the selection of cattle foi dual purposes here, «e 
have paid particular attention to the feet, but we have not had any ti cubic 
The breeds tlmt no Jiaio taken up have good hard feet. 

A. 409. Is it the caso that in pints of the country which are hard and 
stony, they evolve an animal with very hard foet? — 1 think it would nntur 
ally he so. I have not found that the Sindhi, which lias been bred in tbo 
northern pnrt of India, has any better feet than the Hnriann of the Punjab. 
They are both shod of course when they come to work. 

A.410. At the very end of your memorandum you make a complaint against 
the Railway Companies, because they charge for tbo calves limning with the 
dams at the fc.uno rate as they do for cons themselves? — They do so for pas- 
senger trains. 

A.411. ITave you over made a complaint about it? — I took the matter up 
with the Government of India; Dr. Clonston took it up with the authorities; 
the correspondence lasted for a year and a half, but nothing rnmo of it. 

A.412. What did they say? — They said those wore the rules, and tlioj 
refused to give a refund. On a goods train, you mny have your calves that 
are under 24 feet high at the bhoulder free, but by passenger ti ain you has o 
to j>ny tlio full charge for the calf. And according to their own rules not 
moxe thnn 8 can be put in a wagon, yet they put 1G in a wagon, including 
tho calves. 

A. 418. Do you get an impression, flora your long experience of India, 
that, taking one thing with another, the rurnl population is anxious for an 
improvement in tho cattle-breeds? — I think tiiey are, tho better class of them. 
The poorer class breeder in the jungle tracts is really too ignorant; he is too 
much of a jnngli to understand wlint it menus, I think. But the breeder of 
tho future must, I think, bo tho cultivator; he is certainly leady.foi the 
scheme, would welcome it, and would assist in bringing it about. 

(The witness withdiew.) 
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APPENDIX I. 

A. — Principal dual purpose breeds (types) of cattle (non-buffalo), 

in India. 


Hamc of breed. 



Habitat. 

Sn.dln .... 



Western Sind. 

Thai Pailcar 



South-eastern Sind. 

H.uinna oi Hansi Hissar 



South-eastern Punjab and parts of the- 




United Piormces. 

Ongole 01 Nelloio 



Guntur disti ict of Madras. 

KnnLiej .... 



Gujaiat distiict of the Bombay 



Piesidencj. 

On . .... 

KiUlina Valley 



ICatluanai and parts of Bnroda State. 
These me Nellore cattlo bred in the 



Krishna Valley district in the 
Bombay Piesidency. 


B. — Principal single purpose breeds (types) of cattle (non-buffalo), 



in 

India. 

Snliiivnl (Montgomery) 


# 

Milk, Cential Punjab. 

Di aught. Northern Punjab. 

Dhunni .... 

• 

. 

Bhagnari .... 


• 

Draught, Baluchistan and Northern 



Sind. 

Kheri .... 


« 

Draught, Northern United Provinces. 

Malvi .... 


• 

Draught, Central India. 

Nnnan .... 


. 

Di might, Cential Provinces. 

Kbillari .... 



Dinught, Khandcsh and'Noilh-oastern 



Bombay . 

Dnngi .... 



Draught, Southern Mahaintta 



country and hilly tiacts of the 
Deccan. 


Ami it Malml . 

• 

• 

Dinught, Mysore, South-eastern 

Bombay and parts of Madras. 

Kangyam .... 

. 

, 

Draught, Central Madras. 

BurmC'C .... 

. 

♦ 

Draught, Burma. 
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Mr. F. J. YVARTH, Physiological Chemist, Bangalore. 
Memorandjm on (ho Animal Nutrition Section, Bangalore. 

1 7fi'<oiu "f Hu I ii mml \ii(iiIiih fit i lliiis.' — 111 ,' Sf**n M ( Hull tb nting 
null Nutrition n ns -tnrtoil In mr on Ortnlier Sltli, 1H21. nt Pn*n The 
initial mill umiivtifl in training a staff, fisting method* ol ■umlyis, methods 
of sampling and tlio intiro routine fm digestion cNpeiimcnts Trlnl stall* 
noro sot up and t» toil for their ■niilnlulitv in tlii*i roiintn. .tlttr tlif. prv- 
Ii minim nor), land mis pt mured nnil hr oiled. digi -turn stalls with the 
nor ossa rv tdjmiet* «ore nm.ti mted and n *ertr* of diposllon e v pt rlmonls 
no* mid, rl il.i-n A mn form ol mitogen metobnli-m appnrniu i uns dm is. d 
In iik it till* tinio rim i|>|>nrntu« ninth has hoi n di erthed in tin* donr'd. 
lumf .fonrnof n) /mini tVolninn Will, Part 3), vox put into opnatimi at 
Push .and \uddrd *111110 \m intere'ting results Jt v-tts found, foi Inst am o, 
that tho lliluir tnillncl. mnmlJiinod n miropm hnktnte null a lomnr) nbty low 
propel t ton of profom in his ration Tim* e nnd utlior results emphnA id tho 
not'd Jni studying tin a|i|ilti'iliilitr of Kumpemi -tnndnrd rations to Indian 
rattle Tho roitilts of om> soar * nort. nt l'u*,i noro lhnt preliminary ted* 
lint! liwn completed a t*‘i<i|>nrai v hut ofTioiont hloi J. of nutrition buddings 
lind bun sot up, a n itl<to< tors rout i no for digestion trorl. had hr on lalobltshtd, 
anti experiments ntio prm ceding uithmlt a hrtal In addition to this tho 
non nitrogen metabolism apparatus nos in operation almost tOntiuvously. 
Some of the re tilts obtained tuth nor strati in this <j-I* nolle were published 
in the ,ti|iirulbiiii| Journal <1 / Itulta /Volume XVIII, Pott fi|, DiROstloii 
t'vperin.eni t n*ro abo earrictl out tilth a numht r of <amcontrnl<-t fiom (Jot- 
ornmont Military Damn I « ent on leave in April 102.1 and Mr. A. V. 
Iyer IV' t Assistant to tho Phi slnlt'Pienl flu nil*t, took oser tharpe. The 
work in decoded smootJi'y until duly 2nd alien order, uere received to trans. 
for tlio fVttnn to ll.aucnloro. The transfer un* effected ofTciinlly and 
promplK lij Mr, ljer and on m\ return to doty in Nos « ctbl l l!*2.h 1 vn» 
pos'i <1 ilirut to ll. 1 nR. 1 lon. U heeame evident on my nrtitnl that, if any. 
thing, the frtuisfir had Iteen too prompt, Here a as no laboratory and 
tbeto woe n° st'dls. The piopnsid labototorj ans ttindeqirtie. I'rrsli pint * 
were ptvpoied and eniiitrui tion of the laboratory and atolls pressed fornard 
By groat exertion* and by working in hair fitted looms rbuniml analysis 
nos uinumnooil nt II uig.ihire 111 July 1P2I, Tim transfer had, tlitrefrue, 
tost the Section exnctly one year, 

2. The to) Ion tug is the working nccomriKMlntion provided at Bangalore 
foi the Nutrition Stclion •— 

(u) A iliemirnl laboratory fitted up in n building xtliiih w.is originally 
a dairy store house, Jt iuchidis n Ire! lire room for the Dairy 
Diploma students, a stoic room and oflir-o rooms occupying 
1 ,(1 Ii is Mjmrr fie'. 'I Im laboratory rooms projmr ocx upy 2, >21 
square fett. 

fill A noiV rattle shed occupying 1,2>JB square foot, specially cxinslrutt- 
cd lor nutiition experiment*. 

fc) Spi eiollv constructid stoic and pixpomtion rooms o- copying 1)00 
squnte feet, foi nutrition vork, and adjoining the nutrition 
shod, 

id) A weighbridge brought from Pitta and limned in a specially con- 
structed sbrd. 

(o) A petrol "gn» plant in 11 small loom specially built to accommodate 
it. 

Bast yetu a small extension urns added to tho laboiatory and this year a 
barn ami cattle sbrd base been sanctioned. 
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3. Staff . — The Physiological Chemist’s staff consists of: — 

One Senior Assistant, Class II Service. 

Thieo Junior Assistants. 

Ono Pieldman. 

One Clerk. 

4. The p> csv nt si/itcm of lecruitmg staff on lonq-tcim agreements . — J 
have been fortunato in my staff. Every man has worked loyally. Without 
devoted sorvico it would not have beon possible to carry out the immense 
amount of work which has been done in such a short time. In considering 
terms of recruitment it is my opinion that assured employment and definite 
prospects for good work will bring us moie suitable men than wo can hope 
to get in any other way. The primary selection must naturally be done care- 
fully and the piobatiouary period must bo long enough to serve the iutonded 
purpose. Prospects of promotion on tho one hand and the loss of increments 
on the other ought to be sufficient incentives generally to mnintnin efficiency 
in the service. There will be black sheep at times, but on tho whole 1 
would piofer to have a staff of permanent men interested in their vocation 
and their institution and assured of steady employment and advancement. 

5. The work of the Section at Bangalore . — In commencing the study of 
Animal Nutrition in Tndin tho first question which had to bo considered w'as 
what lines of work should be taken up. Some of the prohloms which have 
beon mot in other parts of tho world are undoubtedly important in India. 
Ono of those, the mineral problem has been taken up without hesitation as 
certain to load to useful results. There are also problems, which are peculiar 
to tho country and tho climate. A few of tlieso are obvious. There can be 
no doubt, for instance, that tho coarse fodders require investigation. But 
we have no assurance that the obvious piohlems include the most vital. 
Honco the second question arises. How arc the real noeds of tho country to 
be tracked down systematically P This can only bo done by carrying out 
numerous feeding tests and procuring fii st-hand knowledge oi the nutritive 
effect ol all kinds of Indian foodstuffs. Expei loiioc with a wido range of 
materials and data for comparative purposes will reveal the requirements. 
The guiding principle at Bangalore is, thoroforo, tho collection of undo ex- 
perience. The Section has oarried out ns many feeding tests ns possible 
whorevor and whenever an opportunity ofiorod. Tho tests have, been done 
invariably with a definite limited object in view and corresponding dofinite 
infounation has been gained ; but there has boon always bohind these "tests 
the geneial idea of a soarch for more fundamental piobloms. It will be seen, 
in what follows, that the piocediue lias been completely justified. Alicndy at 
tins early stage of tho work mntteis of wide significance nro emerging from 
these initial experiments. The Section mode n start at Bangalore in July 
it) 24, when the laboratory' was able to commence analyses. Tho lines of work 
which have been developed since "that date me described under the following 
heads, 

(a) The testing of feeding standout*.— Ao nothing whatever was known 
about our foodstuffs the first experiments undei taken at Bartgaloie wcie tests 
to determine tho applicability of Euiopcau and American stnudard rations 
to this country. Tests dealing with milk production and tlio growth of heifers 
havo been cai ried to a conclusion. Tho results have beon prepared for publi- 
cation and will he issued shoitly as Memoirs of tho Department of Agricul- 
ture. The mam facts elucidated so far may he condensed into a few words. 
It was found that the American digestion data could not bo applied without 
modification to our rations. Tho exporimont with our cross-bied cows show- 
, c d that they wore slightly more efficient in tho utilisation of food than pure- 
s bred American cows. Tho higher efficiency is accounted for by a hotter diges- 
tion ol fibre. 
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Eckles m America has shown that the energy inluo of tlie milk produced 
hi a ion is greater than the net energy of tlio food available for milk pioduc- 
tion to, food is moio economically used for milk production than for main- 
tenance oi growth Tho Bangalore tests confirm and amplify this conclu- 
sion The figures of Eokles in America and the Bangalore results are shown 
together in tho accompanying chart [Appendix IH (a)]. The work on milk 
production necessitated a large number of milk analyses. Tho accompanying 
graph [Appendix III (b)] 6hows how closely tho Bangalore Dairy milk corres- 
ponds to average figures from America. Experiments on growing heifers 
showed that our cross-bred animals required somewhat moro net energy for 
growth than is allowed by Armsby’s standard. Compared with tho Wolf Leh- 
mann standard thoy utilised the standard amount of crude protein and 
somewhat less than the standard amount of total nutrients. The long series 
of vnlunblo digestion data obtained in the course of these experiments enn- 
not be quoted hero More work on Smdhi cattle remains to bo done. 

(6) The rationing of gotmg stock . — Tlio work with young stock is import- 
ant for a number of reasons. Considering first tho animals themselves — they 
have not developed their digestive systems and require special food on this 
account Then the food should ho of buch a nature that it will act favour- 
ably upon the development of a good digestive system. Finally the young 
growing animal requires relatively speaking nn enormous amount of nutri- 
-ent to support the demands for growth. Tin's must he provided % the food 
in suitable form and proportions. Economically the feeding of unsuitable 
or insufficient food results in very serious loss. It involves a great waste of 
foodstuffs on unproductive maintenance, a waste of the animal’s capacity to 
utilise food productively and a waste of health or ability to resist disease. In 
studying foodstuff s tho young animal is especially useful. The demands for 
growth being more rigorous than the demands for maintenance, the short- 
comings of a foodstuff tell more quickly and moro decisively with young 
stock. For these reasons the Nutrition Section is constantly increasing its' 
work on young stock. 

An interesting and useful experiment with calves was concluded four 
months ago at Bangaloie. The animals were divided into -three groups re- 
ceiving different types of concentrates which contained, respectively, A18 9 
per tent. B26 9por cent, C30 3 per cent, protein. The quantities fed were 
so selected that the net energy provided by the concentrates A and B -were 
equal whilst the protein content of B was much higher. Ration C provided 
more protein but less net energy than rations A. Roughage was given ad lib. 
Tho amounts of concentrates fed and xhe giowth obtained aro shown in tho 
following table. 


Table 1 . — Showing amounts of concentrate given and live weight 

obtained. 

increases 

— 

Ration A. 

Ration B. 

Ration C. 

Total concentrate fed per 1000 lbs. live weight. 

21-3 lbs. 

ICO lbs. 

10-7 lbs. 

Protein supplied in concentrate per 1000 3b=. live 
weight 

2-97 „ 

4-31 „ 

3-25 „ 

Net Energy supplied in concentrate pci 1000 lbs, 
live weight 

11'40 „ 

11'40 „ 

10*70 „ 


Therms. 

Therms. 

Therms. 

Average daily ineiease p“i 1000 lbs. live weight 

o‘72 lbs. 

5*48 lbs. 

4*39 lbs. 


The figures show that with those rations growth is not proportionate to the 
protein hut runs more nenrly parallel to the net energy of tho concentrate. 
The fate of the food protein is shown in the following data obtained from a 
nitrogen balance experiment with six of the calves. 
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Taoi r 2. — A’lfrayrn ImKi-.r,- rrf>rri*\'t i vs/J» ii~ to f*ri. 
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In ration A Urn Amount of nitrogni digcded i« lor.- lust exes etory In n>. art' 
nl'-o vr ry Jos** and hence tho balance telain.-d is fatisfoCtoiy. In ration C the 
J.tDount of nitrogen digesfetl por JflbO lb*. live w< fght i» much h'clirr but the 
ict-'-mion is lees perfect. In these experiment®, ns alr.ady «taUd, roughage 
r-A-' pt ot JtletT ad lib, hut <h« actual r. mount <-on-.umid daily by each .mil in! 
was Accumlrly determined, Tho roughage consumption together with othrr 
i ignificunt figure® is giv<<n in the following table : — 

Tanor 3. — Average daily eon mm pf mu of dm iiatfrr in lbs. p>r 1000 ft* /tic 
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Tbs* table contain', important information. The figures shot* in the fmt 
place as was to lie expected, that high allowance of coucentrato is atcom- 
panted by low consumption of rougliacc and rife versa, that the highest total 
consumption oecnrj when conrentrato i« high and that the lire weight in- 
rrea <% run parallel with tin' total consumption. The last fact is isperiislly 
Si guide, ait It appear.! that the total amount of organic matter digested 
ami the peminng* digestion mo very iinportans mc.iMires of the actual value 
of a ration, and that the proj.ntiin of protein may vary within wide limit* 
without influencing the rate of growth. Tim actual quantities of food ton* 
tunnel ami growth obtained in this experiment tiro rapC"tod to ho valuable 
guid"' to the practical dairy cat tin feeder in this country, The results in 
mHi feeding tests howei or depend very much upon the nature of tho rough- 
age'- employed, More experiments on th<«« and similar lines arc required 
to determine uiitable concentrate allowances for Use various roughage*-. It 
ii proposed to deal with this subject more systematically when the entire 
Bangalore Dairy herd can bo exploited for experimental purposes. That tho 
rougha'i" (MrcbuKv nlage) u-ed in the uboyo experiment was of high quality 
t* '!n»a by tho figure ' irt tlio t~o last colinim*-, Tho digestion attained 
remain'd at the *atno level r. !<< n tin. proportion of rouglmgo was more than 
doubled. The experiment 5* finally of interest in showing what tan bo ac- 
complished with erdmMy Indian fo.»d*tuffs. A oorwumptTon of 2“ lbs. of dry 
ms tier per 1.0>1 lb", live weight by Indian "tick neighing 200 lb?, is good, 
and the growth ob mined, over n pound a day per head for a period of 100 
da\*, iV encouraging. It should to ricniioned, houerrr, that all the animals 
returned to In this experiment received o mineral -supplement to their ration. 
TU.s point will be dealt with later. 

fri Ir.iffou roi'.-r fa ids rr.-— Under thi*- head it f-> intended to carry out a 
ry'lematic *tt*dy of the chief Indian roughiigw. We pos'os* a certain amount 
of irformtuiou concerning our cot, eerd rate*. Wo can assign fairly definite 
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food values to \ cry many of them. With the Indian roughages the situation 
is e'togother different. We do not know the elementary facts regarding 
their digestibility, energy \nluo or other characteristics. Further, as the 
loughage forms tho hulk of the ration, malnutrition and nutritional diseases 
almost invariably arise from deficiencies in the loughnge. The enquiry on 
coarse foddeis is, therefore, an urgent matter. The tests wlucli have boon 
adopted for this a oik at Bangalore are rigorous and seaiclnng. Tho experi- 
mental animals are kept on tho ration for a long penod and at different 
stages of the feeding tests digestion experiments and nitrogen metabolism 
experiments are carried out 

The lust senes of tests wero made with lice straw and Indian baled liny. 
Tile experiment came to an end recently and has yielded moat inteiesting in- 
formation Actmato digestion data liavo been procured and tho net energy 
■values of the two roughages base been dotormined indirectly. It was found 
that our nco straw lias a decidedly higher not energy mine than that assigned 
to the Amoncnii product. The hay uns inferior to aierage American hay. 

Those ligiues will he of tho greatest use for rationing purposes, and. m 
fact, tho Military Dairy Farms department has specifically nsked the Nutri- 
tion Section for information which these figures provide. At the last Board 
of Agriculture meeting at Puso an informal meeting between tho officers of 
she Military Dairy Farms and the Physiological Chemist toot placo. Tlio 
latter asked what information tho Military Daily Farms needed most of all 
and was told that information on maintenance rations was urgently required. 
Recently, also, m a privnte communication, Lieutenant-Colonel Matson, 
Assistant Controllei of Military Dairy Farms, said that above everything 
they wished to know the effective values of rico straw, hay. wheat straw and 
juar. As tlio maintenance ration is calculated directly from the net energy 
■value of a foodstuff and the effective valtio is the net enorgv value, tlio 
Nutrition Section has been able to supply tho desired informatron promptly. 
Tho fact rs the experiments which provided tho information wore commonccd 
ten months before tho query came, which shows thnt the Section hnd selected 
appropriate work. 

The iniormation gleaned from this experiment does not end hero. In the 
course of tlio work a remnrknble physiological effect due to rice straw was 
discomed. It was found that lice straw produces persistent diuresis, and 
the cause of this diuresis was traced to tlio high potash content of tho straw. 
The .vnuiinl is obliged to got rid of the excessive intake 'of this base. The 
fignies in tlio following table taken from a paper roccntly submitted for pub- 
lication by the Nutrition Section bring out these facts eloaih. 

Tisr.E 4 . — Amagc exaction of urine anti potash by animals fed oft rice shatv 
and hay icpectiicly. 

1000 lbs. .uiiranls 750 lbs auimnl-. 6UO lbs. anim-ik 
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No 1 

No 2 

No. 1 

No 2 


Straw. 

Hay. 

Straw. 
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Stiaw. 

Ha\. 

Average dnilj uiiue excretion in 
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1st lest. Apl 1923 

7 871 

3 917 

7-797 

3-065 

6 299 

3-210 

2nd test Sep, 1926 

C"830 

2 812 

5 877 

3-021 

.l-nes 

3TI1 

3id test, Nov. 1923 

7-572 

3 829 

7-223 

3-338 

5-745 

2-563 

Av ernge 

7M24 

3-37? 

6965 

8-341 

5-671 

2974 

Average dail) potash excretion 







in mine in gras. — 







1st test. Apl. 1025 . 

02-50 

83-14 

83-77 

27T1 

61-43 

20 l-i 

2nd test. Sep. 1925 

100 80 

31-ot) 

02 20 

25-30 

67-18 

21-52 

Sid test. Nov. 1025 

180-58 

33-50 

119-o3 

31-37 

00-07 

22-21 

Average , 

107-70 

32-71 

08-50 

28-23 

7288 

21-29 
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U 3« imp" mU< I't ‘iy, at prr < 1 t, vbnt tin' rfievt of thn ditii r is v it! be. Cp 
U> n point tbe elmtinanon of nunc i a In.dtlo sympioni. It may be eapt-eU'd 
in 1 1* u tin; jj .te-t. 0»j tin* Olhri b.ui.l, the ev rtiion <iT very huge aiitrntu*- 
of urine, nr <»>' nrm" «iF al.j>ort» nl re-i^tion, > a ‘train nit the } idm \ \ ,'m ! 
MW l iiim’tfMj bed in -nrinu nr lilt**. 

T«a* tb*' t'linny ewirfiou mnj be profoundly nffertid b; tb, u.Mmeof tiu* 
rowlmpe tot,.«inesl, it, 1l.«r»fore a ds.'ovcry of (treat .Mwnifwire**. It i' 
p«<'»Mo ilt.st n MilijiH-t of fundaw nisi importem.* in auinui tuitrit'O'i tw 
Indie bat b'fji «i*’t »• jtlt 1 ei<* ’Jim ipioMion m bon.p iotlo' 1 ed up t»nlntiri*l. 
as pie out. In the (>rv| place a orujtfw letter list" ben* * ei.f in tin* Fraunfe* 
a'lvjttt' ins <oiii(yUs r>( i\ j.icel rice Minn from nil part’* ol fndi.t nmi llurttii, 
S< tendly, {ending tbe nM-inil anti arrangement of tbi' ro.v*« mil, the diimli. 

* if<n s ol other reUtjVigi. lei* hr nn > ! mltrd Tluigo* oi vnn.itiott> in uriifiij 
t vi’tt'tiop hnv* lioni t>b»on*''i ninth o.v<"0 the ft bin I'-iint* '1 ditferi wo hot tu ea 
fiu 1 MW* a ml bw. For crampl* . ibn f.pm**. for tbn aieuipi dnilj o\i » •*» ion 
prod urn) J;> lv 0 neif'li ipf- nmi'tly <‘\ 0 tiiill'n 1 v. .‘rt found in bn - 'Ft nnd 
t \ A* l.llo , Ti ipirtis ol j > 

The tf!j<-ini)nt«c. . K.tmnntimi <if Indian rouj*li4i;' s i» proutdin", A 
'■ottwtl i erics ol tuts «*n ft son.owbH Inrger real", with more bullocks and 
intended to deal v itb loin new tnuphugra lias boon commented. The intui- 
tion in tbi*- walk > - to odd stenlilj in its utility and M-irntifio Mp.niitrunii by 
mu i iti it) if thn mimb-u ft ltd noti.no of the obsi-rwitions mulo during tbe long 
penol >il fo'dlng, Soi.Yn f linn til ii Mx mil In- mirtvtmwl jr.ti and mint 
imllj il i\ ti.i/nnl* <1 t* do in<-j»iintinn c\pormiont« witb Oic«* nniumls. 

id) 1/r>i >,>)i i< •jr.tftfthh - Htnnt .mrl. m Iluro|H» b.*v aIiouij that tbo 
(ijodm vm nnjianiy of on oibnivivo Milhoimn, rfttion limy bo t omplntcly lo 1 
llirmiyh ii«n»liit»i*ir> of thn minotnl Mipply, ond i om nrsolj it him In on found 
tb.it til" addition oi npprojn lain minornK in finob gmftily onbo’UM the 
pfo'tuntiin capaufy ot the tmwl. ft tmpnMtliln to bij t<« nnult «.ti<“-is on 
ibiv qiK.tiun m India. Mineral abort ay.o ih romnion and it nni'l load to a 
natto of tbc potvntinl nntritiVo poiu r of ifu* orpnnio matter prodiostl by 
plant t'rowth. K\]icrioiont‘, on iuiii"ral iiitiplommilH rniuirril for RioniiiR 
vtc\b lime bfou cowtinenmi ot llaiiR.vtoro. lht> ti^i iritb <tilvi>s, mentioned 
alnne. ii.n u>ed mnml> to decide On Mutable ration" for thi? purpose. A 
toi.iparathi lest n .is. Jura ever, * arried out eonriurently, a dock lot boitiK 
f.«l on, th*' Witit" rrlion.. but v iilnuit n m ’moral Mipplement. ‘fliere nns a 
in^rbed tied <«n<,St<to'it difleri'nec lndwten the control* nud the lime-fod lot 
m favour of lime leedmtr but «tmv is not lanl on tbi.* prelinminry result nt 
pit-iY.l. Appropnr.te ration', hatitut fieen Gird, a uioro exteimve csiwri. 
wm iii’U"vil solely on lb" mineral vjun.tion iia« been htnrted. Tito “nbjwt 
of mineral 'iiipnlemuit'. luiveter, rleemH of Mich importance Hint effort'. 
«ere wad*' in amplify the voik r.t llan^nlore 7*y utinp outside rt'omccs. l'or 
tbi* pmpe u pr* linitnarj cxperiuieiii' bate brer carried through at Ilrwtir 
tth< Oertnl fettV 11iee ,!l »«p: St it ion of the Madras fleporttnent Of Arck sib 
tote) and plan, ur** r»vd\ foi a trie! there during the coming rein on. A 
soiawbiit ilitTer.Jii exjHti*ri nt lelaitiift to tlnv r.nmc >,ub;ret ho« been propojed 
to the Military Dairy Fa I in* Tii" propos'd fins hern ftceepted and tbs work 
v\ tit i**mio<i»iV «*- * non «. tbi» 5^- non iMn .pnre the intis .try staff. Jn tb'- 
pvilirnnorv tNpmnmt M Jlo.ur mlnertf tests wen- not atU-mpterl. A 
Min phi le dill i esp.jr«t,i I.J to r*<iwp.ire b.v> and gra’-s <ilare ».«• c.irriul on; 
i“ »sdo** to tody t 1 '*' conditions H I’-ork there llnni:- to tie- fm i titles git on 
Pi tbi' S-ctioYi by my (rivvl Mr, 11 \V. Iiittlnnool, Deputy Diuy-Uir of Agrw 

* ntinre. lei • .i.e'k,- Mi dr.v*, the effort lm» bis-n an nnijunlihvd sueer'ss. r fh" 
result *d tim'd u< the f t * flo m i ifa'riie.ent, tbougb 'they rlei not deal 
direct!* t i*h tV winerrl (location, de.<>rre nofite. Sixteen animat* tiero 
reSecird far tin* iMperiirrm: . Tin y were r.-uefufly paired njitl divided into 
ti,o ".'otipi. Tin' one groap v.i. ghon bay, 4 In other 'ilagc. A weighed oxce« 
of rongliape «;.* fed to r teb oninm! nml the reddin' k ft by rjrJt va. wcigbeS 


MuV <?. Wixr.h. 



54 


diuly Both groups received the some amount of concentrate, namely, one 
pound cake and 2 lbs rice bran per head. The animals themselves woro 
neighed dailj during the entue experimental pciiod wlucli lasted 13 weeks. 
The mam icaults obtained can ho shown in a condensed form Tho following 
figuto- give the changes m lne weight which took place during the feeding 
period 

Silage group. Hoy group. 

Tinal average lne weight per head lbs. . 514 471 

Initial average lne weight pci head lbs. 485 474 

Average inciease per head lbs. . +29 —3 

Thoro can be no doubt that tho silnge was more effective than the liay. To 
gue foite to those figures it should he observed that the average live weight 
per head is taken from tho weekly average live weights of 8 animals. Each 
figuic in the table is, theiefore, derived fiom 6G live weight determinations. 
Tho first impression from those figures is that silnge is far more nutritious 
than hay. This is not the case They are probably about equally nutritious. 
The diffeience in effect is entirely accounted for by tlio quantities consumed. 
The average consumption of dry mnttei from lougiinge pei head per day was 
found to be 

for the Silngo group 83G3 lbs. 

for the Hay group 5 300 lbs. 

These aio striking and important figures. This expeiimejit has yielded much 
valuable information. It has shown in the first place that a pioductivo ration 
cannot bo obtained from spear grass liny. Tho animals consume just enough 
to maintain themsolves. In the second place, it has shown tho advantage 
of converting spoar grass into silage. The silnge is prolinbly not more nutri- 
tious but it is consumed more readily and in amounts above tho maintenance 
loquiremont. Hcnco it becomes a productive ration. The hay fed for 13 
weeks — together with concentrate bo it noted — gave no return whatever. 
Tho economics of cattle-rearing are beautifully illustrated by these figures. 
The experiment has also yielded material from which the nutritive values of 
the roughages can be determined. Tho necessary analyses for this pm pose 
however have not been completed yet. 

Finally it has to be noted that tho rate of lne weight increase even with 
tlio silnge is far from satisfactory. Further experiments are being arranged 
to investigate this point. 

To bo fair to the work of this Section the figuies for nveiago dry matter 
consumption per head given above must bo referred to once moie. They are 
the figures that have elucidated the real meaning of silago efficiency. Those 
two figures for dry matter consumption are the result of an enormous amount 
of work. Not only was tho ration and residue of each animal determined 
daily for a poiiod of 18 weeks, but tho daily variations in moisture content 
of the hay and silago had to he allowed for, and in addition to this tho partial 
drying up of the silago while it lay in tho trough had to be taken into account 
daily. To cany out a tost of this kind entails labour and demands a great 
deal of organisation. It is work whioh can only bo done by trained men and 
a trained staff. In this caso, too, it was done at an outstation and not at 
headquarters. The Section should havo more men for dealing with woik of 
this kind. 

(,{•) Indian pasture grasses . — This work follows along the lines of tho most 
recent observations upon pasture land which have been made in England 
Here again tho Section lias been fortunate in finding outside support. A 
largo amount of work including analyses, digestion experiments and long 
ported feeding tests is in progress at Bangalore on material supplied by the 
Military Grass Farms. Tho Bombay’ Department of Agriculture has taken a 
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great deni of interest in its pasture problem for many years past. The Nutri- 
tion Section, having approached the Bombay Department, is to he provided 
very shortly with most \ nlunble material from this part of the countiy. 
Finally on the strength of the Hosur feeding experiments, already referred to, 
the Director of Agriculture, Madras, has agreed to the necessity for laying 
down new grass at Hosur. This is a most important experiment which will 
eventually provide further material for crucial tests by the Nutrition Sec- 
tion. The work on pasture grasses is particularly important because recent 
work in England has show n that there is a real prospect of increasing pio- 
ductivity in this direction in India. The work outlined above aims mainly at 
a determination of the variations in quality which are to be expected. The 
next step must be nn attempt to obtain higher productivity from definite 
areas which the present experiments are expected to locate for us. This 
work will involve careful feeding experiments carried out on the spot. The 
Nutrition Section must hare the staff and organisation ready for this ap- 
prooohing task. 

if) Work in the Provinces . — "Work in the Provinces is undertaken for 
the following reckons — 

1. To get in touch with local nutrition probloms and conditions. 

2. To amplify the woik at Bangalore. 

3. To test foodstuffs which cannot he conveniently tested here. 

Most of the work under this head has been referred to already in connection 
with the special subjects. An experiment carried out at the Imperial Cattle 
Breeding Farm, Karnnl, which has not been mentioned so far, deserves to be 
noticed here. The experiment was designed to test the valuo of different 
local coarse fodders for winter rationing of calves. The calves were divided 
into 4 lots receiving, respectively, ahvl hay, rice straw, sorghum straw and 
wheat straw, ad lib. Concentrate was given in equnl amounts to nil the 
animals. Live weights were determined daily and the quantity of roughage 
consumed by each calf was also determined every day. The results obtained 
in this long period test covering 120 days are given in a highly condensed 
form in the following table : — 


l'atirn. 

Average live 
weight per 
head. 

Average 
weight 
increase pci 
head. 

Average daily 
louglinge 
consumed. 


lbs. 

ODB. 

Lbs. 

Hay . . / 

301 

•31 

5-58 

Bice straw . . s . 

297 

•61 

696 

Sorghum Straw . 

300 

•57 

S 74 

Wheat straw 

297 

•41 

5-44 


It should be observed that each live weight figme is the aierago of 42 
weighings of 5 animals. Each figure for live weight increase is the average 
difference between two sets of 21st weighings of 5 animals. The roughage 
consumption was determined for each animal for 120 days. The figuies show 
that rice straw’ was most greedily consumed and gave the highest live weight 
increase. This result is contrary to local opinion which holds that wheat 
straw ,is preferable, and the preference is so strong that the locnl ‘price ct 
wheat straw is four times that of rice straw. A fact of considerable economic 
significance has been arrived at here. The sorghum may have been somewhat 
too tough for such young animals and might conceivably show much better , 
results with older stock. The hay result is certainly remarkable. That rice 
straw should give better results than dhnb hay, which is believed to be one 
of the most nutritious glasses in India; is n matter deserving attention. It 
is noteworthy that these experiments were carried out during the three 
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coldest months of the \e.u Theie is .1 possibility , theiefoie, tlint we have 
found n fodder which is pm ticulnriy suitable for the cold season. The point 
has cropped up by chance, but thoie is no doubt that if no can recommend 
special lationmg to help the animals through the months of intense cold a 
sen lmpoitnnt result will hnvo been achieved. Expeiiments to test the 
possibilities m this direction are being prepniod. To sum up the results of 
the first series of tests at Karnal, tlioy have yielded firstly information of 
economic value which the active Superintendent of that Farm is already 
ranking use of, secondly, they haie indicated lines for turthei enquiry one of 
which has been discussed above. 


With regnid to all the work m tho Provinces one point requires to he 
noticed. The Section has so organised the plan of procedure to ho employed 
that we aie ready to carry out feeding tests in any part of tho country. Some 
time ago the Section carried out a digestion e\peiimont with perfect success 
at Kninal m the Punjab. Moic lecontlj a vorv elahoiato feeding test, with 
If) calves, a digestion experiment with 8 nniroals and a nitrogen metabolism 
experiment with tho same S animals was earned out without a single hitch 
hv tho Section at Hosur in tho Madras Presidency. 

(q) Tunning of Pnst-Gmtluatc students m iniuial Nutrition . — -This worlc 
was taken up by the Section voluntnnlj. It is a valuable means for dis- 
seminating a knowledge of, and an interest in, animal nutrition throughout 
the Provinces. The course of ti .lining which covers one jear includes 

1. An advanced loctnxe course on animal nutrition. 

2. The planning and cnirying out a nutrition experiment under the 

direction of tho Physiological Chemist. 

3. Tho study of all nutrition experiments in progress hero. 

The work is thoroughly practical. The students have to handle and care for 
the animals in their charge and have to study their feeding capacity and ra- 
tioning. Seven students have completed the corn so up to date. 

(k) Assistance given by the Nutrition Section to the Section of the Imperial 
Demy Expei t— 1. Courses of lectures on Chomistry (by an Assistant in the 
Nutntion Section) and on animal nutution (by the physiological Chemist 
personally) were provided for tho Dairy Diploma students. 

2. The Imperial Dnuy Expert asked for a practical procedure for aecu- 
into cream neutralisation in connection with pasteurisation. Tho Nutrition 
Section carried out an investigation of the question. A praoticnl process 
was evolved nnd handed ovoi to the dairy in a workable form. 


3. A question relating to chccso-making has recently been submitted to 
this Section. At present preliminary onqimies aie being made. 

I would like to record hero my deep appieciation of the iriiolebe.il ted 
support which my fiieml Mr. William Smith, Imperial Dairy Export, has 
mvai inbly given to this Section, and often it has been given at consumable 
inconvenience to himself. 


6 Advisory vjorh for Provincial Dcpaitments . — Applications for advice 
have been received from tho Director of Agriculture, Bihar andOusa, and 
(join tho Militmy Dairy Faims regarding mineral supplements. The re- 
quited inioimation was supplied. Detailed plans for feeding expeiiments 
have been piepnred foi tho Madias and Mysore Departments of Agricul- 
ture. The Military Dnirj Fnims specially asked for information on main- 
tenance lations. One set of results obtnmed at Bangalore lias been pro- 
vided. Fuithei figuies will liecomo available from work which is proceeding 
now. Questions from tho United Provinces. relating to the digestibility ol 
ceitam foodstuffs weie leplied to. Assistance given to the Jmpcnal »an> 
Expei l has been mentioned in another place. 


7. Publication —The woik of publication has just eommonred. The 
lesults of tlie first year's expeiiments (1024) have been embodied in two 
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Memoirs which are in the press. The completed experiments of 1925-26 
will form four Memoirs, hut the writing up of this work is only half done. 
The subjects dealt with are: — 

1. Nutiients required for milk production with Indian foodstuffs. 

2. Nutrients required for growth production with Indian foodstufls. 

3. Bangalore maintenance experiments, 1st series. 

4. Calf feeding experiments at Bangalore in 1925. 

6. The relative feeding values of hay and grass silage, Hosur experi- 
ments, 1925-20, 

6. Boughages for winter feeding of young stock in the Punjab, Karnal 
experiments, 1925-20. 

The following ui tides have been submitted for publication in the A gi {cul- 
tural Journal : — 

1. The application of feeding standards to dairy cattle in India. 

2. Factors influencing the cost of food for milk production. 

3. The relationship betweon digestibility and not energy values. 

8. Provision lor training men for the highest post in the department . — 
This Section provides such a training in the Post-Graduate courso already 
referred to, but so far no students have come who could bo trained to this 
extent. Some of the students were altogether unsuitable, owing to inadequate 
previous education. 1 will consider only the case of the host men wo havo had. 
They were a fine typo. They had character and personality, they were gentle- 
men and my relations with them havo been inthnato nnd cordial. It has been 
a real pleasure to me to havo had them hero. With regard to their work 1 can 
say that they applied themselves to it with zeal and enthusiasm and some of 
them devoted themselves to it. I must also add that I consider almost, nil of 
them fully appreciated nnd giaspcd the significance of the work and tlio possi- 
bilities it opened out. They loft Bangalore with a sound knowledge of the 
principles of annnnl nutrition. But when I am asked whether tho mon acre 
lit for tho highest posts in this subject in tho department I have to soy definite- 
ly — No. Men taking a Post-Graduate corn so in animal nutrition might be ex- 
pected to fill a post ot : — 

1. Animal Nutrition Export. 

2. Cattle E\pcit or Daily Expert. 

3. Deputy Diroetor of Agricultme. 

To become a Nutrition Expeit it is essential to havo specialised m Chemistry 
at least. Tho man who takes up this work must bo able to guide tho ordinary 
laboratory prooessos and deal with the chemical pioblems which arise. Not 
ono ol tho mon who oamo hero had received the necessary education in 
Chemistry, not ono of them was in a position to discuss procedures with an 
apprentice in tho laboratory. They had received a good general scientific 
education up to the Intoimediato standard, but tho final 18 months of study 
devoted to one or two major subjects had beBn ontiroly omitted. My con- 
tention ib that no amount ol post-grudunte technical training can make up for 
this want of scientific training. The point is well illustrated by tho case 
ot tho man who has not had a chemical tiainiug. He may do post-graduate 
work on animal nutrition for years and yet be will not be qualified to undertake 
the duties of a Nutrition Specialist, It should be emphasised that the Nutri- 
tion Section’ cannot undertake the additional task ot teaching ehemistiy — tor 
which purposo the Universities exist. It is not foi mo to say what special 
qualifications a man should possess to become a Cattle Export, a Dairy Expoit 
or a Deputy Director of Agriculture, but the modified animal nutrition course 
winch my post-graduate students w ont through would bo* of the greatest help 
to them in any one of these posts. The Nutrition Section feels that this 
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thoroughly practical coarse should be recommended and should be taken ad- 
vantage of because thero is a real need to disseminate interest in animal nutri- 
tion throughout the country. 

9. Short rouiscs of lectures on special subjects. — The Section provides a 
course of lectures on special subjects for the Dairy Diploma students. These 
lectures, however, constitute a systematic course and not what is usually under- 
stood by the term short course. This course of lectures is mentioned else- 
where 

The Physiological Chemist has also given a course of popular lectures on 
animal nutrition to officers of the Co-operative Departments. The lectures 
were combined with demonstrations and dealt mainly with the nutrition pro- 
blems which are being investigated here. The officers who attended these 
lectures showed gieat liiteiest in the work and asked many questions. 

10 fo-opeiation with other depot fments.- — During the first year of work at 
Bangaloic (1934) the Section was fully engaged in getting its own experiments 
started. Tentative efforts wore, however, initiated for co-operative experi- 
ments Piopo«als were mnde to the Madras and Mysore Departments of 
Agncultuie for feeding tests to bo carried out at Coimbatore and Rnyankero, 
respectively. Detailed instructions were given. For the former scheme the- 
Nutrition Section merely advocated a trial and gave advice. In the latter 
scheme the Nutrition Section took a more active pnrt. undertaking all the 
analyses nnd the supervision of a digestion experiment. Thcso preliminary 
efforts were not successful. In one case, feeding instructions weie not proper- 
ly obsoived. in the other ense, the food-supply tan out because the department 
in question pieterred to test n roughage of which the supply was limited 
rather than the one lecommendcd by the Nutrition Section. The experi- 
ments neveitheless served a purpose m showing these departments that such 
work was likely to be useful. The departments named are contemplating 
further tests at these stations. During the socond year (1925) the Section 
wns m a better position to co-operate with other departments. The initia- 
tive in all the co-operative schemes which have been inaugurated during 
the past year has invariably been taken by the Nutrition Seotion. The co- 
operative experiments, which constitute a large fi action of the activities of 
the Section, have been described already under various heads. It will suffice- 
here to give u list of them. 

List of co-opeiative experiments initiated by the Nutrition Section during 

1925-2Q. 

(1) Madras Department of Agncultuie. — (a) Feeding experiments at 

Hosur. The cattle, the foods and the accommodation are piovided by the 
Madras Depaitment. The work, including a long period quantitative feed- 
ing test, a digestion experiment and analysis, are done by the Nutrition 
Section. 1 

(6) Glass experiments at Hosur. The necessity for this work was urged 
by the Nutrition Section. The first pnrt w ill be carried out by the Madras 
Department. The Nutrition Section will institute tests at a later stage. 

(2) lioinbay Department of Agriculture. — (a) The Nutrition Section pro- 
posed an examination of grazing area herbage. The Bombay Department 
Committee on pasture problems readily ngreed to co-operate in this work. 

(6) Bequests have boon mnde by the Joint Director, Bombay, to the 
Nutrition Section to carry out certain feeding tests. The Section unfor- 
tunately could not undertake the tests this year owing to shortago of staff 
and very great pressure of other work. It is hoped to meet the wishes ot 
the Bombay Deportment next year in this matter. 

(3) Military Grass Faims and Military Dairy Farms. — (a) Examination 
of Indian buy. The work includes analyses of types, digestion trials with 
types and long period feeding tests with types. The Nutrition Section 
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carries out all tlio work at Bangalore. Tho material is supplied free of 
charge by tho Military Grass Farms. I must acknowledge tho zeal with 
which tho Military Grass Farms have takon up the enquiry. . Every ques- 
tion is promptly and fully considered; every inquest is immediately met. 

(b) Feeding experiment at Jubhulpore. This work has not been com- 
menced owing to shortage of staff. 

(4) Imperial Catttc-brccdino Farm, Kmnah — The experiments designed 
by the Nutrition Section for Ivarnnl were ably carried out by tho Superin- 
tendent of the Farm. Tho digestion experiments and tho analytical work 
were done by the Nutrition Section. The Nutrition Section is very greatly 
indebted to tho Agricultural Advisor, Dr. Houston, for tho financial assist- 
ance which he gave for this work. 

IX. Obstacles. — (a) Tho distance of tho dairy from residential arens is a 
very serious drawback to tho work. The average distanco covered by ovory 
man worldng in tho Nutrition Section from tho Physiological Chemist down 
to the humblest menial is 7 miles a day. My mon have worked splendidly 
in spite of this great disadvantage, but the strain is telling on them; thero 
is constant illness and work is falling off. Quarters nro required on tho 
spot to remedy tho state of affairs. 

(1>) Tho cross-breeding principles on which milk production at Bnngaloro 
18 based .are an endless trouble to tho Nutrition Section. Tho Dairy only 
wants half-bred cowti No other stock is of any uso. The procedure is that 
a number of country cows arc brought with calf at heel. Tho cows have 
been spoilt before they arrive. They nil! not drop thoir milk without being 
suckled. Consequently neither the calf nor its dam is available for exprri- 
mont. Tho next lot of calves arc half-bred, but tho trouble with tho mothers 
persists and tho situation remains unchanged. Tho half-bred cows arc excel- 
lent in every way. They can he milked without trouble and are available 
for experimental purposes, but their offspring aro useless mongrels which 
tho Dairy sells as «oon es possible. Recently 1 wanted 32 cnlves for an 
experiment. Only 8 could be provided out of the largo herd. Both Karnnl 
and Hosur have been able to provido as much stock as tho Nutrition Section 
could use. It ought to he made quite dear that thero lias boon no lack 
of good will on tho part of the Dairy, and indeed only good will is to ho 
expected seeing that tho Nutrition Section saves tho Dairy a ceitnin amount 
of trouble and oxponao and generally hands back greatly, improved stock. 
There is no lack of good will but tliero is n serious lack of material. Tho 
remedy is to put tho Dairy on an experimental basis, which would cuablo 
« to breed and select countiy stock. To take up this work, I consider, a 
man with special qualifications would have to be put in cliargo of the herd. 

(c) The Nutrition Section should have a few neres of land for growing 
crops. The need for this has not been absolutely essential up to tho pre- 
sent, but it is likoly to become more urgent as to the work progresses. 

(d) Referenco hat only been mndo to such obstacles as are interfering 
with work actually in hand. For further development other obstacles would 
have to bo dealt with, 
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APPENDIX I. 


SMnnrnt thawing sanrltoned staff of the Physiological Chemist, the Imperial 
Institute of Animal Husbandry and Dairying, Bangalore. 


Staff. 

1031-22 

1022-23. 

1023-21. 

1021-25. 

1025-20. 

1. Superior etnjf— 




■ 


P hj Biological ChernM 

1 

1 

1 

B 

1 

2. Subordinate and 6-azitted 
Prorinriat OJfiters — 






I'm ft Assistant to the Ph\ - 
Molotn’cnl CliDmi«t. 

3 

3 

I 

i 

1 

Xiaboml^i y A«?«tstnntR 

•2 


S 


a 

Ficldmnn . 

1 

•V; l 

I 

1 


l 

Clcrt .... 

• • • 

1 

1 

i 

i 

3 . Inferior staff— 






Tjahomtory servant . 

1 

1 

I 

i 

l 

TVon* . . 

3 

3 

a 

3 

3 
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APPENDIX H. 


Statement shouiuy tin E.rpendil tin and Itrctijdx of the Phy-iiolagical Oh mint, 
the Imperial Institute of Animal Husbandly and Daily mg, flnnynloic 

Us. a. r. 

Uvpoiulituro — 


1921- 22 

1922- 23 

1923- 24 
' 1924-25 

1925-20 

Receipts 


. . 21,114 0 0 

. 33,479 0 0 
. 52,41)9 3 0 
. 51,833 4 11 
. . 48,009 13 7 

. Nil, 
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Replies to the Questionnaire 

QursTiONS 1 (a) vsj) 4 (o) — Co-obmkwov of Peseabcii and Adjukistiu- 
tios - Consideiablo change 1 ) Iinvc taken place in the work of the Agricultural 
J)cp.u traents in India during last fen years. The amount of work being 
done lias increased rapidly. The scope of the work has become very much 
wider. A11 the Provinces aio rapidly providing themselves with facilities in 
ovory blanch of science which is needed for furthering agricultural research. 
While the work is increasing the contnct between the different Provinces is 
deci casing Co-ordination has made no pi ogress. I believe that very gieat 
advantages may be obtained by co-ordination and I am in entire agreement 
with tile scheme outlined by Di Clonston for bringing about co-ordinated 
effoit In favour of co-oidmation we hove tho following facts: — 

1 However peifett the facilities pinnded muj be, every Provinco will 
have fentmes of its own and will bo able to holp other Provinces in Borne lines. 

i It is not eLoiioinic.il foi eveiv Pionnce to woik for itself only Thcio 
me m.inv enquiries which can bo carried out in one place and will yield infor- 
mation applitnbh lo the whole countiv. For example, the effect of a common 
foodstuff upon milk production need not be tested independently aU over 
the country Carefully planned tests carried out at one dairy will yield in- 
humation for all the dailies. 

3 There arc questions which cannot be adequately dealt with in one in- 
stitution. The dnta icquired may he so numeious that several institutions 
must combmo togethoi to piocure the required information. Some important 
questions on milk pi eduction which will be described later, would come under 
this category. 

4 Tliore are some questions which tnn be denlt with most economically and 
conveniently by n Cential Institute Tho not energy values (Starch Equi- 
valents) of foodstuffs, for example, must be studied at a Central Institute, 
and the work done there must bo arranged by consultation so thnt tlio require- 
ments of tho different Provinces and tincts are given due weight. 

5. Comparative studies of foodstuffs such ns the Nutrition Section of the 
Imperial Depnitment of Agricultuio has instituted required co-oporntion be- 
tween the Imperial and Provincial Depaitmonts of Agriculture. Such com- 
parative work is of tlie highest impoitance not onlj for gauging the poten- 
tialities and deficiencies of foodstuffs, hut nlso for deteimimng tho capabilities 
of different breeds of cattle The Nutrition Section hns nhendy noted remark- 
able diffeienoes between Indian and eio=s-brcd cattle in the com so of such 
woik. Co-opeintion with tho Provinces is sure to yield moio information. 
This is n class of woik in which a Cential Institute is essentinl. 

Tn ail these cases we lequiie joint consideration of tho problems and a 
svstematic distribution of effort. Othoi branches of agricultural research 
should undoubtedly be denlt with m the snme vvnv. 

])r. Clouston’s schrme foi p//refmn ro-oidinafioft.-* I' would like to make 
some remarks on Dr. Clouston’s pioposals 

1 The Advisory Council for Agriculture in India, This Council would 
function more oi less on tho lines of the Council in England. It would not be 
concerned directly with tho activities of tho Provincial Dopaitments of Agri- 
oultuie but it would be kept in close touch with the work thiough provincial 
representation oil tho Council and would ai range for the execution of co- 
ordinated woik with tho Provinces. Tho primal y duty of tho Conncil would 
ho to keep in touch with tho prog less of agricultural resoaich thiougli Com- 
mittees of Exports. Tho members of the Committees would not be drawn from 
the Couiicil.but enth Committee would ho adequately represented on tho Coun- 
cil. The second mnetion ot the Council would ho to consider and endorse tho 
recommendations of its committee and to take tho necessary stops for having 
the woik carried out. To effect this the Council must be strong and leprc- 
scntativo. It roust also possess ample funds and nrast be able to call upon 
the staff of tho Impeiinl Depnitment for assistance. 
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2, Institutions under tlic Government of India. — Well-staffed and well- 
-equipped specialised institutions under the Central Government are required 
for carrying ont co-ordinated enquiries in co-operation with the Provinces (tlic 
functions of the Nutrition Section in this connection have been exemplified 
aborc). These institutions way also be called upon to provide experts and 
•expert assistance to the Provinces engaged in co-otdinated work. Tho present 
institutions under tbo Government of India trill require considerable expan- 
sion to meet these demands. Instead of a Dairy Section and a Nutrition Sec- 
tion larger separate institutions for these subjects are required. 

8. The Committees nominated by the Council will form tho backbone of 
•co-ordinating enterprise. Success in the scheme will depend entirely upon 
the work done by the committees. Tbov must bo given evciy encouragement 
and support. I strongly urge the formation of a committee to deal with 
animal nntrition, Tbo nutrition problems of India are too serious and too 
•diveise to bo dealt with ns a side issue. 

Question' 1 (b). — Progress ill Research on Animal Nutrition is seriously 
hindered in a number of ways: — 

Firstly, there is ft lack of facilities in the field. In the study of mineral 
•shoitngo (to take one oxnmplo only} it is absolutely essential for the Nutri- 
tion Section to carry ont feeding tests in selected localities. Such tests could 
be conducted very easily on farms belonging to tho Provinces. Tho Nutrition 
Section has carried out ono test of this kind at a cost of ns. 300, the funds 
being obtained from a special grant. The experiment wns carried through 
without a single hitch and now the Section has received two cordial invita- 
tions from Piovinces for further experiments of this kind. Unfortunately 
wo cannot undertake this work because it involves tbo expenditure of rnonov 
from Central revenues nt a provincial farm and the temporary transEer of ono 
or two subordinates from headquarters to a provincial farm. As matters 
stand at present this constitutes an improper diversion of Central revenues, 
though actually it is a very economical arrangement. Instead of opening up 
independent cattle farms tho Nutrition Section could co-opornto with tho 
Provinces, using their cattlo and their foodstuffs freo of charge, for the eluci- 
dation of nutrition problems uhich aio of vital interest to the whole country, 
•Considering the tremendous economies which this proposal offers, the un- 
necessary duplication of farms uhich it avoids and tho possibilities it opens 
up for real progress in Nutrition questions I feel confident that the Govern- 
ment of India will be propnred to sanction work on these lines at once, if it 
is approved by tho Royal Commission. Animal Nutrition in India cannot bo 
studied adequately if the woik is confined to a laboratory at headquarters. 

In addition to field work in the Provinces some field work is essential at 
headquarters. The Dairy at Bangalore as at present constituted lias no land 
whatever to spare. In fact there is no room hero for two Sections. Either 
it must be a Dairy Institute or it must be a Nutrition Institute, The space 
is even cramped for a Daily Institute alone. The fact that tho Dairy pur- 
, chases a largo proportion of its roughage from outside is a sufficiently striking 
proof_ of this statement. Tiie place is not ideal for n Nutrition Institute 
especially as it is under an obligation to provide milk for the troops, but tho 
milk production could be reduced don n to the Military requirements and thus 
the available space of nutrition woik would be considerably increased. 

Further, important nutrition work on milk production must be under- 
taken in this country. Mucli ol this uork will have to bo done in collabora- 
tion with other dailies but some of it must be done in a dairy attached to 
and in the control of tho Nutrition Section. The Nutrition Section requires 
a dairy and the Bangalore dairy suitably modified would meet the require- 
ments. I must make it quite clear heie that it is not my wish to obtain this 
plnce for the Nutrition Section if the Dairy Section finds it suitable and 
wishes to retain it. The point is that there is not room for the two Sections 
here. We are blocking one another on tho ground. In other respects too the 
close juxtaposition is not .healthy, The Dairy Section gives a dairy diploma 
course and relies upon the Nutrition Section for lectuies on elementary science, 
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nutrition nnd dniry chemistry. Needless to say the Nutrition Section gives 
vrl at it can gladly. We are pleased nnd we will always be pleased to be able 
to do anything ue can in return foi the whole-hearted help we hare invariable' 
letened from the Dairy Expert. But the fact nevertheless remnms that the 
Dam Section is incompletely staffed and has to fall hack on this Section. 
The conditions do not make for healthy development. 

Another great difficulty to which I hare referred in my memorandum is 
due to the fact that the dairy is run ns a commercial concern and is therefore 
obliged to go in foi cioss-breeding. The result of this cross-breeding is that 
there are very few calves mailable for experimental purposes. The Nutrition 
Section was transfer! ed to Bangaloie because it was believed that we would 
have an ample supply of animals here In the case- of calves this is not so 
There is an ample supply of cows and the Section will very soon he able to 
commence new woik on milk production, but it is not likely that wo can do a 
great deal even on milk production until we hnve a dniry under our com- 
plete control, hi this connection it may bo lecollected that the School of 
Animal Nutution at Cambridge recently decided to establish a dniry of its 
own for cnriving out im cstigntions in milk pi eduction. 

The situation of the Bangalore dairy so far from residential qnarteis is 
anothei great drawback to the work on Animal Nntntion. For efficient work 
quarters are required here for the entire staff. 

In conclusion, I consider that the sito would probably bo suitable for 
either of the Sections, but it is not suitable for both together. If rt is in- 
tended to establish efficient and well equipped Sections for Dnnying and 
Animal Nutrition more space is absolutely essential to allow for the necessary 
expansion. I would like to suggest the Belgaum daily ns n suitable place. 
The Military authorities might bo piepnrcd to hand it ovci on terms similar 
to those undci which the Bangalore dairy wns transferred. 

Question 1G — Fonnrn and its storage. — Sorghum, is the most important 
fodder in India. Bioadly speaking theie arc tlnoo types: — 

1. Grain Sorghum used only for human food. The stems are reiy thick 

and cannot he fed to cattle. They nro frequently used ns fuel 

2. Grain and fodder Soighum. The grain is used as human food. The 

stoi er (dry stalks and leaves) is chopped nnd fed to cattle. 

8. Fodder Sorghum. This type is grown only foi cattlo food nnd is fed 
green. 

Wo have carried out n few tests with a stover (chopped stalks and leaves) 
of the second type. Considering the nntuio of the fodder it is eaten with 
fair relish and the digestibility is as good as oi hotter thnn rice straw . For 
older animals which can cat it in sufficient hulk it is superior to rice straw . 
The diy fodder is easily preserved in stacks. Tests, carried out by the Nutri- 
tion Seotiou, with gicen Soighum have shown that it is a rich, nutritious nnd 
easily digested food. Ail experiment nt Bangalore with very cn refull} cmed 
Soighum liny, probably the best that has ever been made in India, was not 
very encouraging. The digestibility wns not high It would appear there- 
fore that hay-making irom Sorghum is not likely to help agriculture. Soi- 
ijhum silage on tlio otlieL hand is leinmknblj good. It has beon lepeatedl} 
tested at Bangalore nnd has given excellent results. Slinging fodder Soighum 
for stoiagc can thoreforo be recommended stiongly. Hay-making does not 
seem to be satisfactory. HoWorer very much more information is required 
concerning the merits of Soighum stover and hay. 

Hay . — At Bangalore wo liar o tested numerous samples of hay from different 
parts of the country baled, stacked and fresh samples bnve been examined. 
Generally the quality has been poor, many samples being less nutritious than 
rice straw. The causes of this bad quality have not been woiked out yet 
In some eases it would appeal that the Soil aud climate wore at fault Tho 
green plant itself was poor material, containing a very high peicentage of 
silica. The pioportion of silica however is not always an index of quality. 
Bice straw is rich in silica but is mpdoin tch digestible nevertheless. In some 

Mr. F. J. Worth. 



67 


cases the bad quality a as undoubtedly duo to Into harvesting. Experiments 
on the question of ban eating aie veiy urgently needed. It is qnito possible 
that in some luenlitie>- the pra>-s is ovei-iipe at the time o£ the inins. It is 
useless to attempt hay-making in such regions. A better nso of tho food 
would ho to eonvcit it into =i].ige for local consumption. It is impoitnnt to 
find out whether there are areas where good hay can bo made. 

Prate i ration of qtmi fodders. — I believe that silage making as an nit un- 
known to indigenous agriculture, can be introduced almost everywhere for 
n reset ration of grass and monsoon fodders. Fodder preserved in this ior/u 
le very easily digested whilst dijing fodders in this country seems to lend to 
reduced digestibility in some cases. I believe Indinn agriculture will benefit 
very materially by the extensive use of silage. 

Ncrnmox in hei.\tion to BHixmsa and milk rnonumox. — 1. More stress 
should be laid on the fact that provision of good bulls is not sufficient to im- 
prove the cattle. Deterioration must be attributed partly to had feeding. 
The food-supply should be studied in areas where bulls are introduced. 

2. There are some difficulties connected with tho feeding of good dairy 
cnttlo in India. The ordinary milk mixtures which have been found satis- 
factory in Europe are too expensive to be used here. It is important to carry 
out tests with a variety of our economical mixtures over very long periods to 
determine what effect they have on tho cow’s life nnd vitality. Will her useful 
life be affected materially by such differences in feeding? This question is of 
very great economical significance. It can only bo studied by well organised 
co-operative tests. Tho question of mineral supplements tor cows is another 
mnttoi on which the milk yield, the cow’s useful life and tho vigour of her 
offspring depend. There are many vague beliefs regarding stimulating foods 
and foods which tend to hasten drying. Dairymen require assurance on these 
points. For the dairy industry therefore special nutrition enquiries arc 
needed. Tn this work tho guidance and co-operation of a strong Nutrition 
Institute are indispensnble. 

3. Biefding and mill; production in cultivated areas . — I believe silage would 
greatly benefit breeding nnd milk production in cultivated nrens. Under 
normal Indian conditions it is the young calf that suffeis most of all. It is 
put on to hnrd dry roughage long before it has developed a capacity for such 
food. In Bangalore i the Nutrition Section has observed tho fatal effects of 
feeding average quality Indian hay to calves. They cannot learn to fill them- 
selves nnd the Not Energy Value of the food consumed is barely sufficient for 
maintenance. It is useless to add a rich oil-cake to such a ration. On the 
other hand silage feeding to young calves has given us remarkably good 
results. It has never failed. Legume bay is also worth considering. I made 
hay from Phnseolus Mungo in Burma. It was a rich food and was very mnoh 
relished by cows and young stock. I believe that some legumes containing 
prussic acid could be converted into perfectly safe and nutritious hay. For 
example, Phnseolus Lenatus plants contain a very large amount of prussic 
acid but on drying in sunshine tho poison is completely eliminated. Such 
legume hays would form excellent food for growing cattle. v 

Pasture rnouLEjrs. — The pasture problem in India is intensely complicat- 
ed and our knowledge of the different aspects is meagre. 

1. Quality of pasture grasses . — We distinguish good grasses from poor ones 
paitly by the conditions under which they thrive, that is to say, we assume 
that the good grasses are tho=e which glow on good ground, "but wo have no 
direct evidence that the so-called poorer grasses are not equally nutritious 
when they occur on good ground. The Nutrition Section working in colla- 
boration with the Bombay Department of Agriculture !■> attempting to clear 
up some of these preliminary difficulties. We may also distinguish poor and 
good glasses from the way they are lelished by cattle. Here again it is not 
likely that the nutritive value is tho only factor influencing relish. Taste, 
smell and preM?nee or absence of hard awns play a part. Hint cattle are 
gioatly influenced by taste was demolfttrated a short time ago in one of cur 
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Bangalore experiments, in which some of the animals refused to touch a very 
nutritious soft hav which is eaten with relish by animals brought up on it. 
The same thing doubtless occurs on pasture land. The animals are eating one- 
kind of grass and it is practically impossible for them to change over to another 
kind of perfectly good grass oven if they are nearly starving. It is by no 
means impossible that at some fnture dato the question of taste and smell 
will hare to be studied chemically to elucidate our feeding difficulties. The 
awned glasses such ns Avdroponon contortus are definitely a great nuisance 
in our pastures and must bo classed ns bad though the cattle do eat them some- 
times. The Nutrition Section is engaged at present in determining the intrin- 
sic values of different puio species nnd in estimating the effect of enviion- 
ment on these values. The mineral question is lecoiving attention at the 
same time. As this work lias only just commenced there are no data avail- 
able. 

2. Improvement of glazing areas . — Grazing is a process of selection in 
which the animal consumes the good grasses and leaves the poor grasses. It 
might he supposed therefore that light grazing would tend to eliminate the 
good species and favour the pool ones. Carrying the samo argument further, 
close glazing should be less harmful hecauso it would cause a reduction of the 
poor grasses also and hence less change of Iieihagc should result. Another 
method of .noidmg selective consumption is to mow the grass. Tn this way 
all species hove an equal chance and the pasture should accordingly improve. 
These expectations are entirely contradicted by piactical experience, which 
shows that close grazing is generally fatal to pnstuio land in India, whilst 
mowing does not bring about any improvement in species The herbage de- 
pends mainly upon the quality of the soil and upon its moisture content. 
Close grnzing reduces the oiganic matter in the soil (the root system is re- 
duced to begin with) and also the water holding enpneity of the Eoil and the 
soil moistmo, whilst erosion is faiouied. The soil becomes poor, the yield of 
lieibnge falls and its quality declines. Dr._ Burns in Bombay has shown that 
fencing nnd protection fiom overgrazing improve the soil nnd the herbnge. 
Bunding and legulation of the flow of wntei may he expected to produce good 
results also. Cultivation, which has recently yielded snch good results in 
Great Butain, might he tried with advantage, but in making such attempts- 
in India certain precaution would have to he observed. The first effect of 
cultivation is very often n great stimulation of weeks nnd a set-back for tho 
ginss. Light diso linrrowing is most likely to help the grass. I have no 
practical experience in this matter how eroi . Much hotter cattle food may he 
expected fiom mens of mixed fanning, hut the close grazed areas are too poor 
to ho culthated. There are innumcinble instances in this country of eiop 
production on tho fiingo of culturnblo land. The glass is ploughed np and a 
meagre crop of j var is obtained. Following that we hove a useless plot of 
weeds foi a couple of years after which the grass slowly establishes itself ngain. 
It seems to me that amelioration oi the land might he tried in such areas, by 
fencing, encouraging grass growth in accordance with Dr. Bums’ pioceduie* 
and control of surface water. 

3. Mineral deficiencies in foddeis . — The Nutrition Section is collecting 
mateiial fiom various sources for the study of this important question. The 
bulk of the work at present consists of chemical analyses of typical samples. 
One veiy remarkable result hns been obtained in a feeding experiment. A 
sample of Indian hay supplemented w ith concentiate gave a negative digestion 
of minerals. When it is recollected that only a part of the digested mineral 
matter is retained in tho hody it becomes cleai that we are here in touch with 
a most seiious case of mineral slioitage. It is probable that the question of 
mineral deficiencies is ono of the most impoitant nutntion subjects in India. 
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Oral Evidence. 

A.414. The Chairman : Mr. Worth, you are Physiological Chemist in charge 
of the Animal Nutrition Section in Bangalore? — Yes. 

A415. You have put in a very interesting note for which we aie gieatly 
obliged. I have vory few questions to ask you. Your note is concerned 
mainly with technical points. I have no doubt that we shall learn a good 
deal from our visit to your Institute this afternoon ? — I hope to show it to you 
this afternoon. 

A.41C. I see that in the early part of your note you point out that there 
is difficulty at the moment in your making the fullest use ot your opportunities 
for collaboration with the provincial authorities owing to the decision of the 
Government of India that Central revenues ought not to bo spent on provincial 
institutions? — I would not like to put it quite so definitely as that. I do not 
know that there has actually boon a decision on that point; it hns been pointed 
out to me by the Agricultural Adviser that this would probably not conform 
with the conditions at present pi availing, 

A.417. Hns any expenditure suggested by you ever been turned down on 
that ground? — I wish to do an experiment immediately, and it iB being held 
up on that account. 

A.418. So that it would seem in that case that a definite ruling of the 
kind I lmvo mentioned has been givon? — Yes. 

A.419. Do you find tlio Provinces anxious to make use of the help which 
you are giving them? — I have been cordially invited in two places. 

A.420. And you think, to got the best value out of the money expended, 
that the Government ot India would be well advised to allow tho Central re- 
venues, under proper safeguards, to be spent in tho manner you suggest? — 
I do, because 1 consider the a oik cannot be done unless it is done in those 
particular places which we select. 

A.421. On page 66 an interesting point is raised. You are talking about 
the difficulty of carrying on research work in a dairy run ns a commercial 
concern. Jb it your view that herds or dairies run for tho purpose of research 
are not to be expected to pay their wnyP — If they are doing reseat cli woik they 
cannot pay thoir way. 

A.422. When you come to demonstration, that is a different matter alto- 
gether, is it not? — If you are to demonstrate the profitableness of a procedure 
it must bo profitable. 

A.423. And it is very important not to attempt to demonstiato on tho 
profit-earning potentialities of an industry at an institute whore money is 
spout on research unless you have your experiments entirely separated? — 
It would bo very difficult to separate them; it might possibly bo done. 

A.424. Have you had personal experience of propaganda? — I have had no 
experience of that land at all. 

A.425. I judge from your paper that although you have done a groat deal 
of work already you yourself feel that you are only at the beginning of your 
labours? — We have only commenced ; we have just begun to touch the problem, 

A.426. And yet tho results which you set down hero appear to a layman 
like myself to indicate great possibilities for the future? — Tho conditions are 
so absolutely different m India that we aro bound to point out important 
facts. 

A.427. You are really doing entirely original workf — Because tho condi- 
tions are so different, the work is quite original, 

A, 428. You are doing some important work in the matter of tho nutri- 
tional value of various fodders P — Yes. 

A.429. How do you envisnge that information being plnccd at tho disposal 
of tho cultivator in his village when it is ready for publication ?-~l envisage 
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nil this information ns going to the cultivator through tlio experts who nro 
dealing with cattle, not from me to the cultivator. 

A. 130 It will bo a question of recommending patticulnr foddcis? — To 
tho institutions where work on cattle-breeding, cattle-feeding and dairying nre 
proceeding. 

A.431. We nro accustomed in Great Britain to bo adrised by experts like 
yourself as to tho piopor balanced rntions. That is hardly a practical pro- 
position in this country, is it? — With regal d to the feeding of cows it is an 
lmpoitant matter, especially when they are high milkers; that will ho a 
difficult matter in this country ns I have pointed out in my answers. 

A.432. But you do think that your woik dill load to interesting results 
in the matter of choice of foodstuffs for cattlo. Do you think it likely that 
your results will suggest that particular cattle nro moro suitablo to particulai 
districts owing to their capacity to digest and make tho best uso of food pro- 
duced in those districts? — I cannot say; it is possible. 

A 433. You nro very emphatic ns to tho value of silage and as to the 
practicability of successful propaganda in tho direction of spreading the prac- 
tice of making silage P — Because our results have been so very satisfactory 
with it; they have been altogcthci satisfactory; it is easy and cheap and 
good and sure. It cannot ho burnt of course. 

A.434. Is it spreading at all to your knowledge? — I believe all the Provin- 
cial Governments are doing their best to pnsfi it forward. 

A. 433. Of course to the uninitiated mind it looks so improbnblc as a pro- 
cess until you sec it done that it is difficult for them to believe that it is practi- 
cal ?— Yes, it is so. 

A.43G. I take it the only hope of persuading tho cultivator to ndopt it is 
to give him a demonstration under the conditions with which he is familiar? 
— Yes. and tho demonstration is so easy. 

A.437. On page 64, you give tho Commission your views ns to the merits of 
Dr. Clonston’s proposals for tho co-ordination of research work in general in 
India. Have you any ideas of your own other than tlioso which yon have set 
down in your note of evidence ns to tho constitution of a contrnl body which 
might ho sot up? — I have not gone into the details at nil. My object in writ- 
ing this was to give an example of how extremely useful such a schemo would 
he ns applied to the woik of animal nutrition and suggesting that in all 
probability it would be equally useful in otlicr dilections. 

A.433. I sco that liko Mr. Smith you nro of opinion thnt sooner or later 
a sepnrate herd at a separate institution will be required for your work alone, 
apart from tlie dairying and cattle-improvement work? — Tho point is that the 
place wo have will not contain ns both; wo are at tho limit; wo nre in fact 
stopping on each other as it is. 

A.439. 'Would you rather go to a distance with an entirely new iustitntion 
or would you rather have an extension here? — I am afraid the question oi 
extension hero would bo found to be impossible. Ttaore is simply no land 
available, and therefore it cannot be considered. I am afraid tliat is the case. 

A.440. It docs boom at first sight that contiguity as between the work 
being carried on by Mr. Smith and the work immediately nnder yonrself 
would he an advantage in tlio matter of teaching? — It is a most unfortunnte 
thing; I regret it: but the place will not admit of it. 

A.441. You and your staff nre doing a certain amount of teaching? — We 
rue doing what we can; I do not flunk that tho teaching that wo ate doing for 
Mr. Smith’s section is of such a high standard thnt it could not be done very 
easily by his own people if he had moro staff. That I consider a trifling 
matter. There are other matteis whero contiguity would be useful in com- 
bined efforts ; that is mainly what wo would be losing. 

A.44S. Do you not tlunk that in xbo future the teaching side of your woik 
will necessarily increase? — I consider that tjie main inciease.I may expect is 
in the matter of post-graduate students, not in direct teaching of junior 
students. ■ 
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A. 443. So 1 should expect; so that having that in mind, you see no reason 
■why post-graduate training m your work should not be earned on at a separate 
institute? — Quite easily. 

A.444. Are there any signs that gi enter interest is being taken in teaching 
animal physiology? — I cannot say. 

A.445. Are you basing any applications at all from graduates? — We tinin 
about a man or tiro a year, inninly men who are going in for daiiying. Wo 
have at piesent a man under training, a qualified man in other ways, who is 
going to take up the work of animal nutrition in the Madras Presidency. 

A.44G. Ale there othoi openings in India for the typo of physiological 
chemist whom you would train as a post-graduate learner? — At piesent, none. 
I think the work of animal nutiition must increase thioughout the countiy, 
and if that weie so, we would piobably have the duty of training men for the 
posts. 

A.447. Do you think that the teaching sido has an important reaction on 
the reseaicli side in the case of your own work? — It is no drawback wlinterci ; 
it is probably a help and an inspiration. 

A.44S. I do not know whether thcro are any other observations of a general 
natuie that you would care to make before I ask my colleagues to put ques- 
tions to you ? — 1 have nothing to say. 

A.449. Sir Ganga Bam.: Have you published any pamphlet naming tli 
different foddeis on which you have made experiments, and the results? — 
We are slowly publishing the work that wo Die producing, but we have not 
got very far with the work of publication at present. 

A.450. I only want to know the names of the different fodders on which 
you have made expel iments? — We have lecently done a large number of ex- 
pel iments on samples of hay produced in this country. 

A.451. What do you mean by hay? — I mean grass duly cured to make it 
into hay. 

A.452. Not wheat straw? — No. Wo aro about to test wheat straw; we 
aie about to carry on a long experiment on wheat straw. 

A.453. And gram straw? — We have not done that. 

A. 434. Have you made any experiments on senji? — No. 

A.455. Do you know what senji is? — I do not. 

A.45G. Mr. Smith probably knows about it. In the Punjab it is largely 
given to milch cattle; we call it senji? — We would like to test it. There is n 
tremendous task before us of testing innumerable foodstuffs ; sro know nothing 
about them at present. 

A.437. What is the moaning of “ roughage "? — All foodstuffs which are 
bulky and not highly nutritious. 

A.458. It is not a mixtuic of straw and cake and that sort of thing, is itP 
— Well, the cake is a concentrate, but straw is the roughage. 

A.459. You say there is a mineral shortage. Do you mean salt? Or what? 
— Recent work in England has shown that many foodstuffs aro short of lime, 
phosphoric acid, and minerals of that kind. Wo believe there aro severe short- 
ages of these essential minerals in various parts of the country. 

A.460. Lime, phosphoric acid and what else? — I am afraid I said "and 
various other minerals. 1 ’ Tt may be sodium and chlorine. 

A.461. And salt?— Yes, and salt. 

A.4G2. Sir Thomas Middleton : You have just told us that your main work 
at present is investigating the quality of food materials? — Yes. 

A.403. You have got, 1 assume, a pretty good knowledge of the composi- 
tion of the grain of India? — T had to select what work seemed most essential 
and it appeared that we know more abont the grain props than about the 
coarse foods, so that I have specialised in coarse foods. 
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A 461 Tliero hnvo been a largo number of analyses of the main food 
grains of India, but the conrso fodders have never been investigated? — That 
is so. 

A.46S. now are you dealing with the problem of the quality of the coarse 
fodders 5 First of all is thore a chemical analysis? — Wo carry out chemical 
analysis in these, combined with digestion experiments and long or short 
period feeding tests, m fact ns big a test as wo can with the material avail- 
able. 

A.460. You do carry out digestion experiments hero? — Yes; we do not 
consider we lm\o cairicd out anything at all unless wo hnvo earned out 
digestion experiments. 

A 467. Supposing you take one material such ns Sorphum fodder groan 
and harvested under varions conditions in India, do you find very wide differ- 
ence m the digestibility of the samples of Sorghum ? — That is nn important 
piece of work which remains to ho done; wo lmow nothing about that. 

A.40S. You nro nt present concerned uitli the types and not tho varia- 
tions? — Yes. 

A.4C9. Could you give on indication of how many types of grasses you have 
had under investigation? Yon hnvo investigated mixed herbngo, but I sup- 
poso you have nlso been dealing with individnnl species? — For feeding tests 
ao have not carried out a single test for absolutely pure herbngo yet except 
perhaps dlmb grass. That was probably almost pure. "Wo liavo nlso tested 
Rhodes grass. 

A.470. Have you tested guinea grass? — Guinea grass wo have not ac- 
tually tested, though it is on tho farm, Tho other fodders wore mixed her- 
bage ns found in various wens. 

A.471. Sir Ganga Sam : Have you published any pamphlets on these two 
grasses?— I hnvo not. 

A.472. Where can wo get them?— Wo me not quite ready to publish tlieso 
things yet; we mo collecting tlio information, 

A.473. Sir Thomas Middleton : So that you nro not able to verify the 
Indian cultivator's opinion of his several species; you judge from an examina- 
tion of tho mixed species in hay, and can only form a rough idea of tlio relative 
quality of the grass contained in tho hay? — That is so. Rut the liork is only 
beginning, that is really the point. I cannot spenk with ccitainty about any 
of those matters. 

A.474. Non , coming from tho food materials to the needs of the nnimnl, 
nro yon doing any independent work to ascertain the needs of tho Indian 
nnimnl ns distinguished from tho needs of thoso that haro boon worked out in 
other countries; e.g., do yon adopt the usual standards provided for tho milch 
cow in Euiopo and America ns a basis for tlio stnndaids in u«o in Rnngalore 
or hare you investigated tlio needs of the Indian cow independently?— -W o have 
studied the effect of feeding cow s in India with tho standards adopted m 
America ; wo have to use American standards beenuso they apply moro to our 
foodstuffs than the European standards. Wo hnvo found the cows very eco- 
nomical in tho use of this particular standard. I onnnot say moro than that 
at present. 

A.47S. Professor Ganouhe : The Armsby standard? — The Arrnsby and the 
Henry and Moiris, oi both. 

A.47G. Sir Thomas Middleton : You have heon using American standards. 
Are you using the bomb calorimeter in yonr work?— We have done no calori- 
metric woik. T admit it is nn urgency; but wo have got to build up tbeso 
things. 

A.477. Whereas the stnndaids required for milk, production have been, 
pretty fully woiked out in other countries, wo are still very ignorant of the 
animal’s needs for woik pioduction; especially ns such standards ns exist nave 
been worked out for the horse. Has nny attention been given in India to tbe 
reeds of the working bullock ns distinguished from the milking cow? — Actually 
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some work lias bcpn done: but we havo not got good figures at present. I see 
no way of attempting that problem immediately. 

A.478. It is a -very difficult problem? — Rut wo have considered it, and we 
have got plans partly prepared for doing work. 

A. 470. Would you say in the case of the working animal as in the case of 
tho milking animal, that the Indian animal is economical in its needs P — I 
hare found the Indian bullock esticnioly efficient in digestion; I can say 
nothing more than that. 

A.480. Tho Government of India supplied a memorandum to the Civil 
Research Committee last year on the question of mineral deficiency in pasture. 
Did yon lako part in the preparation of that memoiandum? — No; I had no 
information to give. But we have since then made a little progress, but 
there is very little progress to rceoid. 

A.491. That explains your answer to Sir Gnngn Ram? — Yes. 

A.4S2. Could yon he moie specific; could you indicate to me any distiicts 
in which there nre indications of mineral deficiency P — I suspect one district, 
but I w onld rather not say auything definite at present. 

A.483. Have any cases of iodine deficiency come to your notice? — No. 

A.484. You make a suggestion in your memorandum about tho possibility 
of adopting a method that has given good results in Great Britain recently in 
improving our poor grass land. Ato you roforring to Professor Stapledon’s 
writings? -Well, actually when I wrote thnt I was thinking of some of tho 
work thoy havo done in Wales. 

A.485. That is Professor Stapledon’s workP — Yes. 

A.4S6. You must recognise that Wales has a climate which is peculiarly 
suitable for this method of improving pastuxe land. I personally should doubt 
very much whether it would he likely to succeed under Indian conditions? — I 
am not prepared to sny anything on tho subject except as a suggestion. 

A. 487. T>r. Ifydcr : There is some post-graduato teaching done hero under 
your direction? — I havo hnd students during the Inst three years. 

A.483. And you arc not satisfied with the standard of knowledge of chemis- 
try with which those people aie equipped ?■— Jt depends on what work they 
nre to do when thoy lem e me : if they nro to be cnttle-breedeis or cattle ex- 
perts, 1 consider thnt I have shown them something about the value of lood- 
sluffs which will he usoful to them ; if they nre supposed to go hntk to tlieir 
Piovince and take up the study of animal nutrition, I say they cannot do it. 

A.489. Let me go into the question of the relation of Indian Unii critics 
to the instruction given by jou. You know that wo have the B.Sc. awl the 
M.Sc. In tlio B.Sc. you must have either chemistry or physics anil one more 
subject. In the M.Sc. you need have only one subject, chemistry foi example. 
In tho Honours com so there is n thoiough pt Grinding in chemistry, and one 
or two subsidiary Subjects, i.t., to test the knowledge of the student in English 
and in another subject like that. T cannot make discrimination between tlio 
Universities, but tnko the M.Sc. or the Honouifc standard. Do you think a 
man who takes an Indian M.Sc. dcgioo in chemistry would bo able to carry 
on such researches as you arc cnrjying on after ho 1ms passed through n course 
of training given by you?— T see absolutely no reason why he should not; 
thero is no reason nt all. 1 should say thnt lie has undergone n training which 
will At him for tho work. It depends upon the man entnely; J think lie 
would be perfectly able to do it; fhero is no i enson why ho should not be able 
to do it under those conditions. « 

A.400. For the proper development of post-graduate teaching here so thnt 
these people might becomo dairy experts or might carry on research such as 
you nro carrying on, would you insist upon either an Honours degree in rhcniih- 
try or an M.Sc. dugree? — It depends upon his futui o work. If lie is to do this , 
class of woik then ho must havo a high ti dining in chemistry or the allied 
work that lie- proposed to take up ; if he is going to bo more on the agricultural 
aide, i hat is not necessary. 
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A 401. That, of course, would be a waste, if lie went to the agricultural 
side and gave up the special training which he has received? — If he is going 
to be a cattle expert, he really ought to be a cattle expert even when ho, comes 
to me; an Honours degree in chemistry is not required for that part of the 
work; but if he is going to take up the study of nutrition, then ho must 
possets chemical knowledge. 

A.492 Our object is to aim at tbe production of bio-chemists attached to 
different institutes in different Provinces of India. I personally consider that 
it would be a waste of your time and resources if these people went oxer and 
became cattle experts? — I should say that they would have had one kind of 
education and were going to trj to do something else. 

A 493. There are no other bio-chemists attached either to the Indian Uni- 
versities or attached to departments of Provincial Governments? — There is 
nutrition work being carried out ; very useful nutrition work is being carried 
out at Lyallpur by the Agricultural Chemist there. 

A.494. Sir Janies AlaeEcnna • IVhat do you consider to be the most im- 
portant All-Indin problem in animal nutrition which is facing us at present? 
— I think tbe mineral deficiency m our foodstuffs is the most important All- 
India problem. 

A.493. Haro you taken it up yot? — We tried to take it up. 

A.496. What arc the difficulties in getting on with that? — It is again this 
question that we have just had before us ; 1 cannot do the test at the place 
where it is essential that the test should be done. 

A. 497. That brings you up against the Devolution Rules? — Tes, the Devolu- 
tion Rules are hindering tins work which, I must say, is the most important 
question. 

A.493. Until you have free access to the Provinces and the right to spend 
money in the Provinces, jou cannot get on with this very important All- 
India question? — No, I cannot. 

A.499. Yon aie doing a certain amount of work on fodder crops? — Yes. 

A. 500. Has-e you any facilities hero for testing fodder crops? — There is no 
room nt the dairy, as I have already pointed out, and it is absolutely essential 
that I should grow crops for testing. I cannot grow any crops for testing. 

A.501. Can you give us any rough idea of the equipment and the staff 
necessary to make your section self-contained and adequate to tackle the 
problems jou have in front of you? — Well, just to deal with this one single 
point I consider I require 100 acres of land for fodder crops. 

A.502. What staff do you require? — Tho farm staff to deal with that. 

A.503. That is a matter of detail? — Yes, I have not considered it. 

A.504. That is a matter for you to fight out with the Government of 
India 9 — Yes. 

A 805. Professor Ganguicc : For the investigation of mineral deficiency, 
you could not got adequate laboratory facilities? — Our laboratory is very 
small, as you will see this afternoon. Wo can do a fnir amount of woik in 
it; wc oro not really afraid of that; but the chemical analysis of foodstuffs 
does not give tho necessary information. You must test it on the animal and 
you must test it on the animal at tho place whore it is produced. That is our 
trouble. ' 

A.506. And for that you have not got sufficient funds P — It is not so much 
the funds; it is tho procedure which is illegitimate almost, you may say, for 
us to follow at present. We have not the right to work at the places where 
we want to carry out this work. 

A. 507. Your expenses arc another question; tho question is that you have 
not the proper facilities for carrying on the work 9 — Expense is a small thing, 
but of comse it is a factor which prevents us from working; we are not allowed 
to expend the money for that object in the Province. 
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A.50S. Yon sny in your memoinndum Unit you took up this duty of ttain- 
ing tlid'C post-graduate students voluntni ily ; was tlmt w ithout any ducction 
from thi* Cent i nl Government? — If sou wish nio to lay stress ou that, I moro 
or less insisted ou doing it, when it ’was perhaps olijeetcd to. 

A.50!). You felt llie necessity of having post-grndunto students? — T wished 
to have them. 

A.510. And without any direction from the Central Government? — Not m 
tho fir«t place, no: I asked for it, and then i tins allowed. 

A.611. About 7 students have already completed the course® — Yes. about 7. 

A., "12. Could you tel! us how they are being employed non P — Ono of the 
students is Assistant Piofos-oi of Agriculture hi the Punjab; two, I believe, 
nro Deputy Directors In tho Punjab; ono is tlio Manager of the daily at 
Nagpur. 

A.513. It is rather gi atifying to see thnt you hold n very high opinion ol 
tho'-e who actually took tho course? — The} no re selected men who wmo sent 
to mo, and T found them icry nice and ngreonblo men. 

A. 51*1. And yet jou any definitely thnt tlio'o men weie not fit for higher 
posts? — I said they were not tiained for taking up tho uork of animal nutn- 
tiou. 1 think I g.ivo you thnt reply. 

A. 516. Dr. Ilydcr : May I raiiko that clear? Tf you had n first class or 
second class 3f.Sc. of an Indian TinivciMty and he receiied training undei 
you, uould you say that such a man uns fit or not lit for a fust clas-- po-t? — 
1 say tlmt there is no reason whatever to suppose that he would not bo lit. 

A.510. Tiofeiior OanQuhe : What are tlm qualifications of them men thnt 
you June trained? — I .specified them in my memorandum. I rannot sa> o\- 
ncllv now what it was. They had not specialised in the important and neces- 
sary subject. 

A.517. Itofei ring to your own leseaich, you ha\e made a very good begin- 
ning in tlm investigation of some of those fundamental problems of animal 
nutrition. Hnvo jour investigations attiacted the attention of the Provin- 
cial Depaitmeut? of Agriculture? — 1 do not think the Provincial Department-, 
of Agrifultme are really at present aware of what work has been done. We 
have not been able to publish > err murh f*o far. 

A.51S. You bay, I think, in your printed memorandum that the Military 
dairy farms took up tho question, and they enmo to you for advice and dnoc- 
tion, and also that you started co-operative experiments in tho Province-, ot 
Madras, Bombay and so on? — That is so. 

A.519. They were attracted hy jonr work? — Pet haps we went to them; 
they did not como to m», Wo cannot sny thnt the work has made any gieat 
impression on tho country, because it 1ms just commenced. 

A.C20. You do a considerable nmouut of advisory work, I sec hero, for 
the provincial dcpai tments? — We answer questions occasionally. I consider 
wo liavo not done very much in thnt direction. 

A.321. Do theso Provincial Livestock Experts pay occasional visits lo 
Bangalore in otderto study these various lines of investigation? — No, the*} do 
not. 

A.522. The most important experiment to my mind is your digestion 
experiment, and you have obtained the co-oflieients which enable you io esti- 
mate the digestibility of cattle fodder and cattle foods. Now, are you undei - 
taking -a study of tho iclntive values of Indian fodder and feeding Mulls? — 
At present, wo are studying the relative value of all fodders hy co-onliunted 
long-period feeding tests, and seeing how much Jodder is piacticallj inquired 
to maintain animals. Thnt is tho way we nro comparing them at piosent; it 
is not a toiy accurate mothod; when we hnie moie means, wo will institute 
moro accurate procedures, 

A. 523, But, nevertheless, this work is so impoitant thnt tho Prot/neinl 
Livestock Exports ought to ho interested ; do you mean to ray that they aie 
not interested? — Again, I say wo have worked hole for 2J years oni}. Before 
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a yeai and a half was over, ue could not publish anything; we have now com- 
menced to publish. People aie perhaps beginning to know that ue exist, and 
ue hope to have a great deal of contact with these people later on. 

A >24 Yon have published ai tides in the Agricultural Journal of India 
which I Tend with great mtoi est 5 — I have published tno articles in the Journal 
and tu o memoirs so far , it is merely n fraction of what we have to do. 

A. 525, You mention heie that feeding tests may be carried out in any 
part of the country. Do you receive any requests from the Provincial Agri- 
cultural Departments for the purposes of sueli tests? — Fortunately, no have 
the Imperial Dairy Expel t’s faim at Karnnl, which is always open to me, as 
everything of lus is generously open for work; and ue have cairied out experi- 
ments tlieie many miles fiom our headquarters; we have actually commenced 
anothci expemnent this year. 

A. 526. So that, in vieu of this, shall I say, apathy of the Provincial Gov- 
ernments, yon feel that co-ordination of some sort is necessary? — I do not wish 
to say that the Provincial Governments or tho Provincial Departments me 
apathetic in the least. I do say that co-ordination is very important. I hnve 
pointed out the ways in which co-ordination will help the work, and I think of 
course tlio means must bo provided for carrying out this co-ordinated work. 

A.527. Do yon think that the existing organisation is inefficient to biing 
about that co-ordination which you desire? — Fiom my note, you will see that I 
consider it is inadequate, and I consider that the provision of these facilities 
for co-ordination u ill yield very good results ns far ns tho nutrition of animals 
is concerned, and I believe they would act beneficially in other branches of 
research also. 

A.528. Would you like to hare an Advisory Council, functioning on tho 
same lines as the Council docs in England? — Yes; it would he advisory, with 
tho proviso that theie are acting committees under it. 

A.529. No executive authority would be given to this Council? — It is hardly 
for me to make recommendations of that kind. If wo give executive power, 
it would be nil the bettor. 

A.530. I raise this point because you say here " would arrange for tho exe- 
cution of co-ordinated work.” That suggests that you nre looking for executive 
authority vested in this Council. Do you think the Board of Agriculture is 
functioning in that direction ns an Advisory Council? — Yes, for the purposes 
which we nre thinking of ; in co-ordinating work wo want something stronger, 
and provided with funds and pou er for carrying out co-ordinated work. 

A.631. Then you will not bo satisfied merely with an advisory function? — 
I think it must bo mainly advisory. 

A.632. With regnrd to your Sorghum silage, what type of silage have you 
evolved? Have you ovolved any particular formP — No particular form; I 
have just tested tho ordinary Sorghum silage hero. 

A.633. Would yonr method ho oxpensive for the farmersP — The cutting is 
an expensive item. 

A.534. Dr. SLvdcr : I was wondering whether you, as Physiological Chemist, 
were also considering the question of the best method of preservation of the 
vitamin contents of such fodder, So that the vitamin oontents of the milk and 
other produce. may be preserved and increased? — There are many important 
questions which wo would like to tackle, but cannot do so. 

A.S35. Mr. Ka mat: On page 59 of your memorandum you say that 
the cross-breeding piinciples on which milk production at Bangalore is based 
are an endless trouble to the Nutrition Section. You also say there that the 
dairy only wants to have half-bred cows, and that their offspring is a useless 
mongrel, which thov must sell. Do I take it that you disagree with this 
prmciplo which the Bangalore dairy is following P— Not at all. Tho only thing 
is that it does not help me in getting the cattle I require for experimental pur- 
^ , no * keep their calves because they nre not very valuable to 

cm, ana we havo not got as many animals as wo would like for experimental 
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i -purposes. I hnve no criticism whatever to make with regard to tho principle 
■of cvoss-hreeding. , 

A. 530. So that, the complaint is only from tho point of view of the experi- 
mental work? — That is all. 

\ A.337. Kot from tho point of view of breeding or milk production 1 ’ — Cer- 
tainly not j I could not possibly criticiso it. 

'A.538. And then tho remedy you suggest at the end of that paiagraph-is 
to put the dairy on an experimental basis, nhirh would enable it to breed 
and select animals. Will jou please explain what that means? — If the 
dairy v a ere breeding country stock, thoy would not mind keeping all the 
young animals, and I would thus have more young stock to work with. 

A.o39. You agree that this policy of selling the offspring from the cross- 
bred cons is the right one. which oven private cultivatois can follow? — T have 
nothing to do with that subject whatever. 

A.olO. Yon do not wish to express an opinion on it 9 — It does not concern 
me; I would rather not. 

A.541. Sir Gan (/a Ham : What piopnganda do you employ now to teach the 
agriculturists tho value of yoilr lnbouis? — fn answer to tho Chairman I ex- 
plained that T proposo that all the results we obtain should ho made known 
tluough the Agricultural Depnitmonts and not from me dhect. 

A.542, It has not been done so far in any shape or forrnP — No; I would 
rather nor do that; I am not in contact with tho agriculturist. I am doing 
•experimental work, and I would mnke it known to tho Agricultural Depart- 
ments. 

A. 5 13. Are your reports secret? — Certainly not. 

A.514. Is there any publication of these reports? — Thoro is tho annual 
report to he had, and there are other publications that wo make, in the foim 
of bulletins, or memoirs, or nny articles in the agricultural journals. 

A.545. Is yours the only Institute of Animal Nutzition in India, or are 
there any others?— There is an institute in tho Punjab, which I mentioned, 
whero work on animal nutrition is being dono to a small extent. 

A. 540. Is that a subject of the College? — It is one of tho experimental 
subjects. 

A. 547. Who is doing that? — Dr. Lander, Agricultural Chemist to tho Gov- 
ernment of tho Punjab. 

A.o48. The Chairman : You would agree with roe that tho scientist who 
rushes into print bofore his results are ready for publication is rather apt to 
find that Ids reputation goes up like tho rocket and comes down like the 
stick? — I agree with you. 

(The witness withdrew.) 

The Commission then adjourned till 4 P-nt. on Thursday, the 11th November, 
102G, when Mr. N. Hama Hao, Sciiculture Expert with the Oovcmment of 
Mysore, was examined- It then pi oc ceded to take evidence at Coimbatore 
fiom 13th to 10th November, 1930. For the evidence of Mr. N. Hama Hao 
and the first 6 witnesses ( provincial ) at Coimbatore set Volume 111 . The 
last witness to be examined at Coimbatore was Hao Sahib T. ,$>. Vcnkai- 
Kitnan ( Imperial ) whose evidence follows. 
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Rao Sahib T. S. VENKATRAMAN, B.A., I.A.S., Government 
Sugarcane Expert, Coimbatore. 

Replies to the Questionnaire. 

Question - 1 (l). — One ohstaclo to the realisation of the maximum benefit 
from the sugarcano breeding work ot Coimbatore is the non-a variability of sub- 
stations in the mnin sugarcane piovinces of the country tinder the direct 
icntiol of the Coimbatoie station. 

Tire Coimbatore station is intended to produce, by breeding, improved types 
of needling canes for every part of India. There aie tluee essential lequisites 
for tlio proper discharge of this function bt the station : first, the actual produc- 
tion ot the improved cane spedlings; second, the caiefui testing of the impioved 
•types with the indigenous kinds with a viow to selection; and third, the 
'distribution of the new canes to the cultivators. 

Ovei 80 per cent of the Indian area under sugarcane is in sub-tiopical 
India, where the canes do not generally flowei , oi even if they do, do not set seed. 
The breeding of cancs for the whole of tins region has, it present, to he done ot 
Coimbatore in South Indin. The station at Coimbatoie is now in a position to 
raise any number of seedlings and with mo-t of the desired parentages. It may 
now, therefore, bo assumed that there are no very serious difficulties as regards 
the first requisite. 

The second requisite, *?*., the testing ot the Dew canes in comparison with 
the local kinds and their selection, is at present done in two stages. The 
leading indigenous canes of Northern India are now acclimatised at Coimbatore 
and the new productions are computed with tiie indigenous kinds at Coimbatoie 
itself and a preliminary - selection made, of such ns are distinctly supeiior to the 
indigenous varieties. This first selection at Coimbatoie is made none too ugid, 
through fear of losing 'any that might ultimately prove useful, when actually 
grown in Northern India. 
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The second, nnd by for the more impel tnnt selection, has to bo made in 
the locality itself and this is, at present, done in the Provincial Government 
firms. Experience shows that these testing stations could bo divided into at 
lefv=t tlnee different gioups according to the manner in which the selection 
wo'ffc is eariJed on. 

"We have, first, the class of stations which have an intimate knowledge of 
local conditions, know exactly which soit of cane will be an improvement on 
tho c\mes in the locality, — me keen about the trial nnd spread of tbo now canes 
in tbedocality and ate, therefore, only too eager to take full advantage of tlio 
Coimbfitoro work. Such stations render all possible help to Coimbatore in 
gathering complete data on the good nnd bad points of the new canes. 

The second group comprises stations which ate willing to do all they can 
to test and spread the new canes but are unable to do so for a variety of 
reasons, sncli ns lack of adequate staff, timo or space for properly carrying out 
tlio tests, or inadequate facilities for getting nn intimate knowledge of tho canes 
in cultivation in the localitv. In some of these, the cane is one among the 
many ciops needing the attention of the staff employed, with the result that 
it does not receive adequate attention. 

There is a third group of stations which, for certain reasons, arc not very 
keen about the Coimbatore canes. 

There is thus sepn to be a considerable amount of difference both in 
methods and in the stand aids adopted, by the various tosting stations. When 
it is remembered, that the testing in the Provinces is the more important test 
in the selection of the improved seedlings, the disadvantage of the present 
arrangement would he obvious. 

The remedy for the present state of affairs lies, in the opening of sub- 
stations in every rnnpi enne tract under tho control of the Coimbatore station 
by the Imperial Department of Agrieultme. The sub-station would be needed 
for each cane tinct Irrespective of tho political boundaries ns lo Provinces. 
These sub-stations would cairy the work a step further forward, i.e., to the end 
of selection of the seedling for the locality and up to the distribution of tlio 
cane to the cultivators in tbo tract, which latter activity is best left to tho 
Provincial Department of Agriculture. 

There would be another very important advantage resulting from tbo 
founding of the suh-stntions mentioned above. For tbo breeding work at 
Coimbatore to he carried on nt its best, a considerable amount of knowledge is 
needed about the conditions of grow Ih obtaining in tbo locality and a personal 
touch with tho improved seedlings as they spread into cultivation. The found- 
ing of tho sub-stations will secuio both these conditions. Sugnronne is, 
generally, a paying crop and, if properly run, the testing station should bo nblo 
to remit back as receipts, n fair portion of the monies expended on it. Tlio 
sub-stations would he in n position not only lo recommend the Coimbntoio 
seedlings most suitable for the locality but supply besides a fair amount of 
material of this rocommended seedling. 

Tho proposed sub-stations should seek tho full patronage and support of 
the provincial departments, because the satisfactory working of the sub-stations 
would depend a groat .deal upon tho hearty co-operation between these and 
the Agricultural Department in the Piovinco. ' 

Qursnox 0 (d ). — A striking instance of effective demonsfiation and propa- 
ganda is afforded by the work of tho Sugar Bureau nt Pusn in spreading into 
Bihar tho improved Coimbatore canes. The Bihar work has further been 
partly responsible for attracting the attention of certain of the other Pro- 
vinces to the merits of the Coimbatore productions. 

Tho main feature in tho woik was tho large scale testa which were carried 
out in the fields of the planteis'tbcmselvos. Besides being on a large scale, (he 
tests woio complofe end based on results obtained by passing a full and suffi- _ 
cient quantity of cane through the facfoiy and comparing tho improved cane 
with the local variety in all its aspects from the sowing io the ohtnindiont of 
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tlie finished product in the form of sugar. The thoroughness oi the tests- 
readily earned conviction to the planters who quickly adopted the new canes. , 
When the cultivator gees a demonstrated crop in a Government farm, he 
sees along with it costly maeliinen and other equipments — though these may 
he there purely for experimental pui poses — and leaves the farm -with a shrewd 
suspicion that the good lesults have resulted from other causes besides the 
ones mentioned. On the other hand, if he notices an appreciable difference in 
favour of a now variety in his own land and with cultural operations earned 
out by lumself lie readily takes up the improved strain. 

Two other contributory factors to the success of the Pusa work have been 1 
(1) the presence in the locality of an enlightened set of planters who had given- 
up the indigo crop and were eageilj on the look out for another to replace it 
and (2) the personal keenness of Mr. Sen or, the officer in charge, in pushing 
the new Coimbatore canes into cultivation. 

Enlightened planters like those in the white sugar belt of Bihar aro not 
generally available elsewhere. It is my experience, however, that the ordinary 
cultivator is not quite as conservative ns he is at times represented to be. Once 
he secs a good thing and sees it m a manner which readily carries conviction to 
him, ho sometimes goes even beyond the limits demanded by caution. I have 
hod such experience-: in connection with the improved Coimbatore seedlings. 

Question' 4 (a). — A greater co-ordination of agricultural icsearch in the 
Provinces, than is available at present, is desirable. I hole known instances of 
experiments staited In a Province, without any idea of the lesults as obtained 
from the same experiment elsewhere. I am not against the same experiment 
being conducted in more than one Province. The variations in climatic and 
other factors, that are found within a continental country like India, render 
such experiments useful and desirable; a greater touch between the workers 
will conduce to greatei efficiency and quickei lehults. 

With the steady advance that is being made in the direction of provincial 
autonomy, the Provinces are likely not to support, if not to ic-ent. any 
central organisation other than of a puiely advisory character. To be useful, 
any central organisation should bo so developed ns not to suggest any idea 
of domination or dictation to the Provinces in the matter of agricultural 
research. With the Eeforms the situation needs a rather delicate handling. 
Facilities for a more fioquent meeting in conference of experts working on the 
same subject, and a small central hoard consisting of experts as well as of the 
leading interests in agriculture and allied industries, might meet the situation. 
The touchiness of the provincial departments should be satisfied by including 
in the hoard senior men from the Provinces as well. Such a hoard need not 
necessarily involve much additional expenditure, as the members could be 
made to serve in an honorary capacity. This board could periodically get the- 
programmes of work from the various Provinces and might function both for 
co-ordinating research and for offering advice on matters of importance. 

(6) The department under the Central Government should he so developed 
as to cairy a full complement of expert staff in all the branches of agricultural 
science. It is true Agucultuio is a Transferred subject in tko Provinces and 
lightlv so after the lie-forms. Many of tbo problems doait with in the Piovi>ice3 
ate best studied in the localities themselves. The scientific officers in the 
Piovmtes are apt to he pre-ocoupied with local needs and work with a view 
to comparatively quick lesults. Research into the fundamentals of the 
problems involved is best tackled by a central department. 

There aie certain problems such ns “ The Indian Sugar Problem " and the 
ratbci important work of *' Plant Inhoduction ” which are best handled by 
the department under tko Central Government. 

Tko data here given would show that the improvement of sugarcane 
varieties in India could not have been done efficiently by any agency other than 
.v central department. Some of the poorest canes in India are those found in 
the unirrigated tracts of the Punjab and the largest cane area in India is in 
the United Piovinces The sugnicano does not flower in either of these legions 
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but does so freely in the Medina Presidency in South India; and, in this- 
Province, the cone ocoupies but a subordinate place among the crops of the loca- 
lity. The regions most to benefit from cane breeding ore thus pieduded from 
undertaking any walk in this diiection; whereas, the Piovince in which the 
cade floweis freely, would not feel justified in going in for any large expen- 
diture on the crop. If the Cential Government had not started the Coimbatore 
Sugarcane Breeding Station, it is difficult to see how else the improved seedling 
canes^for the Punjab, the United. Provinces and Bihar would havo been 
secured ; very likely the work would not have been undertaken. 

The’ Central Department, while primarily intended for the country as a 
whole, should be able to bring its superior resources to bear on any particular 
problem whioh might have become suddenly urgent and important in any of 
the Provinces. Any existing indifference of the Provinces towaids the central 
department would disappear after a few definite demonstrations of help and 
co-operation to the Provinces as indicated above. 

It is purely an accident that Pusa in Bihar happens to be the lieadquarters- 
of most of the agricultural research work under the Cential Government. 
There are certain problems which arc better studied in localities other than 
Pusa. 'When such a problem arises, the central department should he able to 
found a station in the Province and oanv work on its own account. The loca- 
tion of the Imperial Sugarcane Breeding Station at Coimbatore is a striking 
example of the usefulness of suolr an expansion. 

(c) (i) The services rendered by the Indian Agricultural Service are satis- 
factory, though capable of improvement in sundry directions. The recent 
Ihdiamsntion of the sorvice — that has followed from the recommendations of 
the Lee Commission — has not in my opinion detracted from its efficiency. 

Indians in the department have at the start relatively more difficulties to 
contend with. For one thing their work takes longer time for getting recogni- 
tion in the country. I know of instances, where such work received recognition- 
outside the country earlier than within it. So long as the Indian recruit is 
properly and carefully selected, there need be no fear of loss of efficiency. 

It is hardly six years since anything liko an effective Indinnisation was 
initiated and that too in but a few of the Provinces. To oondemn this policy 
as leading to inefficiency within such a short period is totally premature. 
Evan new sugarcane seedlings need a longer time to judge of them with any 
claims to ncouraoy. 

Greater opportunities should bo given to the officers of the department to 
see work elsewhere both within the country and outside of it by affording such 
facilities as deputation and studv leave. 

Any foreign training needed for reoruits into the Indian Agricultural 
Servico is best given after some service within the country. This would 
enable the individual to get a good grip on the problems that he will be faced 
with after his return to the country. The Indian Universities me rapidly 
developing in equipment and effioieuoy and the need for foroign training would' 
steadily disappear with the advance of time. 

The short-teim system of recruitment is not of general utility in the case* 
of the Agricultural Department. It would involve greater expenditure to the 
State without compensating advantages. Its use is confined to cases' wheie 
a costly specialist has to bo employed in connection with problems which are 
capable of solution in a comparatively short period of time. The problems 
presented to the agricultural researcher often need a long period of attack for 
their proper solution. 

Question 0 (a) (i) and (it ). — With the progress in bleeding, a new line of 
work would appear to have opened out in connection with the reclamation of 
waste or alkali lands. A sugarcane seedling obtained at Coimbatoie by hybri- 
disation with a wild grass, has shown a marked capacity to grow undcr'ndverse 
soil conditions; the ability has apparently been derived from the wild ancestor. ' 

The reclamation of waste and alkali lands could now proceed from two 
directions; one, by acting on the soil and second, by breeding a strain which’ 

i ' 
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•would grow under adverse soil conditions. Certain loot studies by the writer 
•have shown n definite ptomise m this direction. Once a bnrren land gets 
accustomed to vegetation, of however poor a quality, it would appeal to bo 
easier later on to accustom tho land to more remunerative cropping. 

Question 11 (a) (i). I would urge the appointment of crop specialists in the 
ease of the more impoitant crops in the country. It is only at the hands of 
such a specialist that the crop would get the attention it needs. The pure 
scientists have often a tendency to look nt the crop piecemeal and from the 
view point of their own science. Tho eiop needs to bo studied as a whole for 
rapid progicss in its improvement under cultivation. 

(c). A striking example of successful crop improvement through breeding 
js afforded by the work of the Sugarcane Breeding Station at Coimbatore. 
Tins day and within about a doren years after its founding by tho Central 
•Government, its productions nro rapidly spreading into cultivation in every 
Provmco to which they have been distributed. Tho published departmental 
•report* are replete with references to their merits. 

I have made an attempt, to obtain from the District Officers, an idea of 
the increased money value resulting from the spread of the improved 
•'Coimbatore canes in place of tlie indigenous varieties. The figures for the last 
season are : — 

(1) An increased profit of a lakh and a quarter of rupees in Bihar. 

(2) A. Inkh in one oircle in the Punjab. 

(3) A third of n lal»h in one circle of the United Provinces. 

It is just nearing four years since tho Coimbatore canes got into cultivation 
and the above figuies are bound to increase veiy rapidly with tho advance of 
time. 

Ono of the Coimbatore productions — Co. 281 — -lias shown “ extremely 
.favourable results both ns regards tonnage nnd sugar contents ” in Cuba. It is 
said to have stood “ easily the first in sugar ” and “ very high in tonnage ". 
It is thus possible that, ns time advances, tlie utility of tho Coimbatore work 
mny extend bevond the limits of the countiy. 

Qufstion 13 (il. The Act now in forco against tho importation of sugar- 
canes from foreign countries is fairly adequate, though there exist possibilities 
-of evading tho Act in sundry ways. A quarantine station, for receiving new 
introductions nnd jp-owing them for a period under strict control before passing 
-them into cultivation or for breeding, is likely to be needed in tlie near tuturo. 
Most of the other enno countries of the world now possess such a station. 

(ii). The breeding of disease resistant strains opens out a new, efficient and 
, -promising lino of work for protecting crops against infection from any parti- 
cular disease. 

Question 17 (<f). Tho Indian Sugar Committee recommend the starting of 
a model sugar factory by Government in a suitable place (i ijc page 330 of their 
Report). At present Indian capital is rather shy of investment in sugar 
concerns. The establishment of a Government factory, carrying on research 
work on the various operations, and tlie publication of reliable data from time 
to time will stimulate tlie flow of capital into such concerns. This is a ncccs- 
•sary step to mnhe India self-contained in the matter of sugar. 
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Oral Evidence. 

'A.549. The Chairman : Rno Sahib V'enkatrarnan, you are the Sugarcane Ex- 
pert to the Government of India? — Yes. 

A.550. You put in a very interesting and instructive answer to the Ques- 
tionnaire issued by the Commission. Would you rather make a statement of 
a general character at this stage or shall I proceed to question and answer at 
once? — I have no statement to make. 

A.CSl. The Commission has o! couise in mind the very interesting exhibi- 
tion which jou arranged at the sugarcane station the other day? — Thank jou. 

A. 552. And we ore also gxateful to jou for all your arrangements. Would 
jou give the Commission quite shortly the story of jour professional train- 
ing? — I am a Botany graduate of the Presidency College at Madias, having 
been » prizeman and placed in the first class. After that I had about IS 
months’ training as a post-graduate scholnr in the same college; I was diafted 
into the Agricultural Department under Dr. Baiber who was then the Govern- 
ment Botanist. I entered the department in the middle of 1907 and I had 
expoiience of teaching for one yeai . From 190S to 1912 I was doing research 
work on various crops as cotton, gogu and also certain garden plants like 
miiahiUs and other plantb under Dr. Baiber. In 1912 when the Government 
of India were starting the Impeiial Sugarcane Breeding Stntion, Dr. Baiber 
selocted me to work under him and with him. I have been associated with 
Dr. Barber from the yeiy commencement of his experiments on sugatcane 
breeding. I might pcihaps mention that experiments were started in sugarcane 
bleeding a year earlier than the creation of the post of Government Sugarcane 
Expert itself; because even as Government Botanist, Dr. Bniber devoted atten- 
tion to this work. It was certain preliminary results, obtained, even before the 
Sugarcane Stntion materialised, that induced the then Board of Agriculture to 
definitely recommend the starting of a Sugarcane Station. From 1912 till 
191S I have been working under and with Dr. Barber in connection with cane 
breeding. Fiom 1918 onwaids I have been in independent charge of the 
station. That brings it up to date. 

A.553. To pioceod at once to the central point of your proposals, I under- 
stand from your memorandum that jou look with favour upon the setting up, 
in every major sugarcane tract, of stations linked with this ^Coimbatore 
Station, I suppose under the geneial direction of jomself, each station apply- 
ing itself to the immediate problems of its own district? — Quito so. Only, 
the sub-stations which I have iu mind are intended to giow the seedlings pro- 
duced at this place and carry the work n step further. If I may explnin. at 
present, sugnreanos do not flower iu Korthom India and therefore the seedlings 
hove to be bred at Coimbatore. From boro we send onlv setts or cuttings and 
this station being far removed from the main sugar tracts of this country, the 
selection made here has to be of a preliminary character; we dare not lejeot 
' too many, for fear of losing some which ultimately may prove of rise in the 
Provinces. The sub-stations, which I am contemplating, would grow these 
seedlings, look after them and carry the work of Coimbatore a stop further. 

1 expect, theso sub-stations would shorten the work of this station by about 
four to five years In the attainment of results in the Provinces. , 

A. 554. I seem tp see also in your note of evidence some indication that' 
vow are not perfectly lmppy in jour Own mind ns to how this proposal, which 
you lnve teen enlarging upon, would he received in the Provinces within whose* 
boundaries these stations will he situated? — I do not expect nnv difficulties sc 
long as the. Provinces ate not asked to provide the funds. 

A. 555. You think that, if you are allowed to exercise your tael, and provide 
tbo funds, jou will overcome all resistance?— I should think so. > 

' A.65G. I want this from you in particular; ui your view is the" fact that* 

■ Ibis is one of the few districts in India, where sugaronne will flower, a reason- 
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frr breeding tint ii.p in n «l.t)e-tnt fo-hinn from the standard method", accord- 
ing In n In h, ''Mi •'•nil! u-imt <1< tilint tilth other c rojii f — T m, it it so. 

\ '• 'mi lint 1 1 I hay, undo tut rpnstinn clear, jou would not aupfict 
ccnti nl *, f, irr ti ir p'nnt l>r>idlni- -.trttlom leprodueing ttiemsi ho* m /very 
tspiinl ill ‘•ti n't Throughout Imlm, n> organi-ntmiis flnnnrod bj nntl l i ' pon«iblo 
tf thi < it tnl < invctmiK nt Yet i> onld tmt fluff.' that tt- to crop* other than 
fueii’i nm ’ — Vu» on thi 1 < 'line Mile. no. 

\ SW On toe re*, nrch «mo ir j v ■ old? — I th u!d mpj;i t C< nlrnl Gnttro- 
mont hlstim!" 

\ VW l'< ntrnl turn rmni nt '**n»ini,>? — Coilr«l Onyernmont Pln*iov with 
regnid to ■■niiii' ol the major mips, to t«n into the tundnrnonlflh of the probb ms 
imolvid n i ot tii c ttn(i 'tilli th* imprnietiinit of esi'h crop. 

A 5*<0. \«u ore unp*-,- nl xuth the ati-cr* of the piiiciplc of irjM.hing 
rrf ir. n iun| i,\ flop" — Ye» 

A StH What do ton think i>i the inr! of the Irdifin Central Cottcn Com- 
mittee in tint re prst 0 — I am not much in qii"lnt'd with the work of tho 
Committee: 1 hear it i do-nj; \e"v g od votk, lut 1 have no direct touch with 
it. 

A 602 1 -huUd *ay flora uit.rin inteisul eviili nee in jour wt» that jou 
fmte ft j plmd umr If in ronif de't.il to the -j - U m of or,’nti!s-iUcin a* hetht.cn 
the I’rihrn! I>- p irti'imt ant the t-t.ite ]hpnrim<nti in tlm Unite, St B ios of 
Ame'ien, (i'll I right? — Yea. 

A 606 I)a \tj him the plan as It If. vorlir.it hi America?— Y« ", that In 
the idea. 

\,MV1. That plan inyo’.ve* thr spending of Central Government fundr partly 
in < ent'ftl Govemnif nt Irsttltiti'in* end in the Province* or State* a* in 
Amor, in, and i un in institutions our'd and conducted by the Pros Serial 
Service, i? — Yea. 

A,. '.05. kxj encme line shovai that co n-dinst’en in America i* e***entift! and 
*o mter-'inte jealousies .and the natural jrnlnu«v of tho Federal Department 
ton anli the Stater o' e>f the State, toward* tho reelenl Department Ira betn 
even omc in the interest ct ncricultnro na a '.hole? — Yo->. 

A.600. Yni would not nugee-l a *.x»iom Mich i«y that in e\orj detail for 
India, would you? — Xot in every dc'oil but In the bread outline. 

A.5C7. You viuld? — Yea. 

A. CCS. Thir is the point nc are couerrnnJ with. Would jou siiftce-t tho 
spemhrg of Central funds in provincial ro«enreh institutes F—I do not think 
there is nn\ harm in it. 

V,"G?. Do jou leno’v that in America a ben the Ceiit-ui Government *n spend 
U'oucv , they flnim U"d ex<"ei-e liie right of inspection? — Yri. 

A. 676, And 'CU do not mind that I rhonld ld.e to have that privilege fo* tho 
Central Department, hut T do not know how tho Provinces would receive it? — 
But in long as a eirtam amount of money fs pmvidel by the Central Govern- 
ment J expect no difficulty. 

A. 571. Yon .ire intprt'-'ul with the importance' of co-ordinatim; to'cnrch 
work on crops throughout. India? — Yc*. 

A .572. And jou remind tlie-e problem* r. All-India problems and not ns 
mere provincial problem*? — Yt->, 

A, 673. Hive yon any idea lion funds jm'eht ho made atnitalth hr tho 
Central Government without which co-ordination v.ilh tho Central Goiernment 
would not lie attractho to the Provinces?— I have not thought about that. 

A 574. Without taking you through tho details of jour note, or the work 
that you arc carrying out, the Commi'-ion would like to have on tho note* your 
own views as to tho reasonable probabilities of improvement in sugar yields 
in India m the mensurable future? — Tor a long time it wot considered by sugar 
authorities, tliat th*»Pimiueo of Bihar, v here arn centralised almo*t all tho 
important Indian sugar factories, an* not likely to be able to grow n decent 
variety of cane. But the breeding work that has been done at Coimbntoro has 

R. S, T. S. Venkatraman, 



85 


■shown that, even in that Province, wo could grow crops perhaps ns good as 
Java. That being the ease, I am indeed very optimistic about the future posi- 
tion of sugar, piovidcd Government and the legislatures guarantee the neces- 
sary facilities. 

A .573. By that you mean the funds for carrying out woik? — Bunds for 
cnirying out leseaich and also, if necessity, any protection to Indian sugar. 
In this connection I would like to snv that smno of tlio other countnes in the 
world have had a stait over India of about 00 or 70 i oars so far as sugar pio- 
•duction is concerned. It will take sometime before wo are able to get our 
factories up to am tiling like the standard of other countries. As an infant 
industry it is just possible it may need a certain amount of special protection 
from Government. 

A.57G. What proportion of the refined sugar consumed in India is import- 
ed? Can you say approximately? — I know tho \nluo of the imported sugar, 
but I cannot give the exact proportion/ 

A.577. Are you sure that a very important proportion of the refined sugar 
consumed in India is imported? — It is imported; in fact tho money value of tho 
imports in eugar comes almost next to clothing. 

A.378. So that an import duty on sugar would have the effect of raising 
the cost of lefined sugar to tho consumer; that is vonr intention, is it not? — 
Yes. 

A.579. Is it your idea, that a demand would spring from that cause, which 
would lend to more Indian sugar being refined, or are you thinking of a better- 
ing of the qttr market?— >1 do not very much like anything which would lead 
to an expansion of the refining of the indigenous qur because it leads to consi- 
derable waste; I should like to see development in tho direction of more 
factories producing sugar direct from cane. 

A.580. In malting your recommendation for a protective duty, you have 
your-elf fully considered tho rather difficult economic problem as to whether 
any duty of that sort would assist tho grower of sugarcane in this country, 
since the cane which he grows is in tho main converted, not into sugar, but 
consumed as par? — Yos. 

A.581. Do you think it is a complicated problom?— Yes; it is a complicated 
problem. 


A.582. Have you fathomed it fully yourself?— No. 

A. 383. On my original question, you do look forward with confidence to a 

i — il. *13 r a «r» — ■ . _ 



A.564. Do you think Indian sugar pioduction will require proteotion or 
subsidy or some such crutch for nil time, or do you think there nro conditions 
winch at this moment favour foreign competition?— This protection will oar- 
tainly be n ceded only for a short time, because I see that in India we have 
greater facilities, probably, greater than in ccitain other countries of the world, 
so far as the cost of production of a ton of cane is concerned* 


jou studied the conditions in Java?— I havo not been there. 
A. 586. But you have road literature on the subject?— Yes. 

A.5B7. Do you think that natuial conditions thoie, apart from tho act of 
man, are vory much more favourable to the growth and hotter viola of cams 
than me conditions n tropical India?— It is rather a controversial question 
but my own poisonal opinion is that our conditions aio sueli flint wo should 
be able to produce in India sugarcane cheaper than Java. a 

A.G88. Bo that, all you nte asking is sorno assistance lor a limited time so 
* that you may have the opportunity of esta blishing improved conditions?- Yes? 

from^abrondf P ° r ° f th ° T ° bwd SUB " r con,u ™ d in is .imported" 
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\ 580. How much do \ou hope for fionv tho impiovcmont in extiactmg auJ 
maeufactunng pioteserb 0 — If tho modem sugni factories weio to be_ in opcia- 
tion m all places where at piesent gur 1 = made (bj gur I mean the indigenous 
crude ptoductl on a lough calculation we ‘■hall hare 30 per cent inci-ase in* 
extraction of the juice fiom the canc. Theie me, liowevei , difficulties against 
the staiting of modem factories even whole. 

A 090 Csti action bv bettei mnebineiv? — B\ factorj mnohineij in place of 
the mochmeiv used bv the cultivator. 

A 091 Would that give an increase of 30 per cent in tho jield of sugar?— 
We aio losing 30 pel cent at present. 

A.592 Sir Hcniij Lament c Sugar ot juice? — 30 pci cent of juice. 

A.593. The Chairman: Is that the xamo thing as 30 pei cent of sngai? — 
No. because m the method of manufacture u e aio again losing perhaps another 
15 per cent; so that we mo losing at least 40 pei cent, because of the crude 
methods of maiiufuctute adopted hi the cultivntor. 

A.594. You are doing jout best to do tour slime in the uaj of impioving 
varieties of cane? — Yes. 

A.595. Do jou think that other peoplo are doing then share in the wav of 
imploring the pioee-.»c»? — -Almost all tho Provincial Departments mo now 
engaged in effecting improrementx upon the manufacture of the crude product, 
that is <jur, but 1 do not think there is much acthitv towards the establish- 
ment of modern fnctoiies. 

A. 596. How do ton account for that lack of octmtr? — For ono thing n 
factoi.i means a lot of investment of capitnl; that is wliv I ndroente. towmds 
the very end of my note, tho cstabil'hment of a Government factory which, 
would he able to publish leliable data. I believe that is likolj to encourage 
the flow of capital into sugai concerns. At present Indian capital is rather 
shy of going into sugar concerns. 

A.397. Yon do not think thnt nnr tiling in the nature of a duty would 
remove the stimulus to some extent which tends to promote improvement 
in processes? — In fact, I should be rciy careful in deciding what duty to 
put on nud foi what ponod, because if the dutj bo loo prolonged, out factories 
will continue to be inefficient. Within rccont ye.us I liate reliable informa- 
tion to show thnt the factories have greatly iinpiorod from 6 per cent ex- 
tinction to almost 9 per cent. 

A.593. In snjing that of course jou ate assuming that your notion is 
right that a protective duty will in fact afford certain help? — Yes. 

A 599. Although in convci«ation just now vou agreed with me that thnt 
was n veij difficult matter to decide? — It is a difficult matter. 

A.600. Can jou tell the Commission wbnt propoition of the total area 
under sugarcane is under Coimbatore canes xo-day?- — It is difficult to give 
anything like acorn ate figures, but I can quite easily give the money value, 
because I have gathered that information from the district officers. The 
acreage I would put roughly at at least 12,000 acres; that is vciy rough 

A 601. Twelve thousand acres under Coimbatore canes? — Yes; that is 
the sure minimum figme, a figure of which I am quite sure; it may bo more; 
it ib a very con«ei vntue ostimnto 

. A.602. What is the total acreage under cane in India? — In the whole 

of India it is 2} millions of acies. In this connection I have to- mention 
that it is haullj three oi four jeers since the Coimbatore _ canes got into 
cultivation, and as in all these cases the increase heteaf ter will be werj. rapid, 
the proportion next jeni may be fivo times this jeai, the year after it may 
be five times that again, and so on. 

A.G03. That is all cane bred hole 0 — Yes. 

A 004. There are ceitain areas for which you have not yet Fred suitable 
•janes, aie there* 1 — Yes. 

A.605. You hope in the future to meet thai demand P— Yes 
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A. 600. You arc, officially, m the position of being a guest in the Presi- 
dency of Madras, are you not? — Yes; a sort of guest. 

A.607. Do you suggest that yon are paying something for your hoard? — 
Yes, I have just started paying for my board, because the Government of 
Indio have given me 38 acies to stmt work on the type of cones suitable 
to the Madras Presidency. I have always been in an awkwaid position, 
because my visitors are all from Madias Presidency. These visitors come to 
me and ask whether I have bred any cane suitable to their areas, and when I 
say all the cane is for the Punjab and Northern India, they say “ you are 
a useless fellow.” Hereafter, I am glad to say I will be able to show them 
cane suitable for Madras and Bombay. 

A.608. You are now mending your nays and you are going to try? — I 
am trying. 

‘A.609. I understand that Madras is also moving, and that they propose 
to set up their own cane breeding station? — Not a eane breeding station, 
but a cane research station. 

A.610. Not a cane breeding station; they will depend upon you for 
thatP — They will. 

A.611. You think so? — They have to, more or Ies9. With regard to 
sugarcane I am in rather a fortunate position, and that is there are so 
many cane localities in Northern India where sugarcane will not flop or, and 
there nre other places like Bombay and North Madras where it will, but do 
not produce feitile seeds; and I am not sorry for that. 

A.612. But after all, you are not against other Presidencies setting up 
-their breeding stations? — I do not mind. , 

A.613. I am only trying to got at the facts? — I do not think they will. 

A.614. Is it agreed between you that they will depend upon you for 
breeding?— I think they will. 

A.61I5. There is nothing fixed in writing? — No. In fact there is, I think, 
already an informal understanding. The Deputy Director has nlready sent 
up proposals to the head of his department in Mndras in connection with 
the sugarcane research station. We have an informal undeistnnding and 
we have agieed bewcen ns that T should do the breeding and he should do 
the rest. 

A.C16. How came it that you tackled the lequirements of Northern India 
before you tackled the requirements of Southern India? — Because the bulk 
of tlie area is in Noithern India. The total acreage in India is roughly 
2] million acres, of whioh half a million is in the Punjab, half a million in 
Piliar and Bengal, and 1$ million in the United Provinces. Therefore I am 
trying to produce cano for a tract that i« glowing 2£ million acres out of a 
total of 2? million acies; there I am perfectly justified. In the beginning, 
if yon will permit me to say it. we wanted to make an impiession as soon 
as possible on the Indian sugar problem. My station was in the fust instance 
sanctioned for five years ; if I did not show any result I would have hnd to 
go. Then, it was sanctioned for another five years. Therefore., we were 
anxious to show the maximum result w ithin the shorest timp, and we did show 
a definite result within eight yeais of the founding of the station. 

A.617. Aio you hopeful of making any substantial contribution to the 
sugarcane problems of Southern India? — Situated as I am at present, I 
do not propose to tackle any of the other problems pertaining to Southern 
India; hut if I am wanted I could do it. > 

A.618. provided you arc given the staff hnd the money® — Yes. 

A.619. llaio you adequate staff to deal with that at the present moment? 
—No. 

A.C20. The Raja of Parlnlimrdi : Has a geographical survey been made of 
the sugarcane producing hreae in India? — In the Statistical 'Atlas there are' 
i published figures showing the acreage of cane in every Province and in 
every district throughout India. 

A.621. Roughly, what is the area? — 2? millions in the whole of India. 
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A. 637. Sir .Tames MacKcnna: Bo you think there is any scope for tho 
medium Coimhatoro cane's, such ns Co. '213, in tho Bombay Presidency?-— I 
think it is distinctly worth a trial. , 

A, CSS. Have they not tried them yet? — Not yet. 

A.689. Why not? — Tho farm at Mnnjri does not easily favour a cano 
which is thinner thnn tho Pundia cams to which they are accustomed; but 
I think it is distinctly worth trying. 

A.610. Because Pundia requires very heavy manuring and heavy culti- 
vation, and therefore it is not a poor man’s cano? — Co. 213 is not a poor 
man’s cane. 

A.C41. It is a luxury cano? — It is tho ordinary cultivator's oano; in fact, 
it will piobably require much less water thnn Pundia itself. In this con- 
nection. I might mention that Java which once plumped moro on tho thick 
canes is now turning towards medium canes, and if tho ryot wants a sure 
crop, my canes will help him bettor. 

A.6i2. Hove tho Bombay Government approached yon to provide them 
with improved varieties of cones P— Tf I may say bo. that is one of the Pro- 
vinces. I am sorry to say, which has not heon very cordial towards 
Coimbatore. 

A.643. Barring a few exceptions, are all tho Provinces assisting you in 
conducting tests of your canes adequately? — I would not say all tho Piovinces. 
Most of thorn nro. 

A.644. Have you had any refusals from any other Province or linve they 
shown lack of interest? — It is not exaolly refusal; want of cordiality is enough. 
For example, these canes have to bo tested, and unless (ho local officer is very 
cordial, I should think twice before giving him a cano of whoso merits I am 
not oertnin. If it does not turn out satisfactory, ho will at once say, “ Tho 
Coimbatore man has given this cane and seo what has happened to it ” ; there- 
fore, thoj must ho absolutely cordial. 

A. 646. So that tho lack of cordiality is an incontivo to prodneo a higher 
standard. Are you co-operating in yonr main research work with tho Scientific 
Section at PusnP — Yes. 

A. 046. Both Mycological and Agricultural?— Yes. 

A. 647. What about your successor? Is that not an important mnttor?— - 
Yes. 

A.648. It is a very important mnttor; what arrangements aro being made 
for a successor capable of carrying on your work at tho eamo high standard?— 
There is a second officer, who has already joinod; ho joined six months hack, 
and if I live up to 66, ho will bo working with mo for 12 years; that is quito 
ample. I think. 

A.64D. Aro you going to send him to Cambridge, or aro yon going to keop 
him in yonr own hands? — That again, is a point; sugnreano breeding differs 
in essential respects from ofhor crops ; thoro is no question of Momlelian ratios 
to speak of. Wo aro just beginning to have indications of Mondelinn ratios; 
only six months hack we got something liko an indication. I do not think n 
visit to Cambridge would ho of much use. 

A.GoO. That is your personal view? — That is my porsonal view. 

A .661. Ro that, you think, with 12 years' training this man will bo able 
to carry on tho Barber and Vcnknframan traditions? — Yes. 

A.652. Sir Hrurj/ Lawrence: Wlrnt has boon tho effect of recent changes 
Of price on the area cultivated for rjur, either in this Presidency or in other 
parts of India?,— I have not studied that question much; I should not liko to 
hazard any figures except this general statement (hnf the area sown varies 
according to tho market price of gur. 

A. 653, You have shown ns somo very interesting charts, givii 
iron of Java refined sugar, and I understood that you wished to 
taken ‘which would reduce that importation? — Yes, and stop it 
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a. 051. On the ground, amongst otbei things, that it caused a large efflux 
ol nmnos from India? — Yes. 

A.055. R« 10 croies 9 — Yes. 10 more*. is the aveiago for ten years. 

A. 05b Since you prepared tiint chart, which gave an impoitation of 
450,000, tlio importation has in fact gone up to 700,000 tons 51 — It lias. 

A.657. Is tlioie nn\ office from which wo can obtain information to > show 
whnt is the effect of this impoitation of icflned sugar on the cultivation of 
rano by tiio not?— Tin. only office I can think of, which might give this infor- 
mation, is tho Sugat Bureau at Pusa. 

A 058 The puce of mir his been fluctuating?— It has. 

A.G59. In this Piesidcnev 0 — Y’cs. 

A.G60 Dies it ffuctuate in am i elation to the pneo of imported rofined 
sugar? — It does. 

A.C61. Can you establish a lolation'hip? — Tlicro is a general iclationship 
.;otw een the pnee of qur and the price of sugar in the market. 

A.C02. So that, large importations of Java sugar are likely, in jour opinion, 
to reduce tho price of pur, and therein reduce tho incentive to the cultivator 
to grow sugannno? — Yes. 

A.G03. Y*ou lmvo no von definite opinion cn tho point?— No. 

A.G0J. You hove not worked it out? — No. 

A.005. Nevoitbelcss jou nic now pioposmg a protective duty against refin- 
ed sugar? — Yes. 

A.OGG. On what do you base that pioposnl, if it is not for the piotection 
of the cane cultivator? — It is foi tho piotection of the Indian sugar industry, 
which includes tho cane cultivator ns well as the fnctories that maj come into 
being. 

A.GG7. But tho factoiy industry in India, jou will ngreo, is veiy small os 
compared with tlio interests of tlio cane cultivator? — I should like to see the 
factory industry grow. Unless wc expand tlio factory industry, wo will con- 
tinue to lose in tho manufacture, and all the good work dona in other directions 
will be lo=t. In these days, it is impossible to go on producing sugar under 
the old methods, because they arc wasteful methods of manufacture; wo liaye 
to be up to date, wo have to bo abreast of the world. 

A.GG8. Do jou find, then, tint in this matter of waste, jou are against 
factories which arc making refined sugai from pur?— Yes. 

A.0G9. Is that (he practice in any factories?— No, not in many factories in 
Northern India. 

A.670. Do they not make their refined sugar direct from the cane?— Yes, 
in Bihai most of tlio factories nml.'O sugar direct from tho enno; that is the 
economical yvaj of producing the sugai. 

A. 671. Wliafc is this waste that you complain ol ?— It is like this; if you had 
a ton of rano and produced sugar direct from it, jou would get much more 
than if jou had tho ton of esne converted first into our and from the qur into 
bugor. ' 

A.C72. Quito true; hut where do jon find this refining from pur?— Even 
hcio, in Madias, theio mo one or two factories vliieh ore doing the refining 
from </ tir on a email scale; there is one at Somslkot, there i« one at Tinneveily 
and there is one at Unao. 

A.673. Is that n huge piopotlion of tiro total amount of lofincd sugar 
made in India, that is of 100,000 tons* 1 How much of that is made from 
pur and how much from the cane 9 — I do not know the accurato figures, but 
it is not a very laige propoifiou 

A.671. Talking of this Coimbatore cane in it« applicability to Bombay 
canals, you «.iy that the Manjri farm lias not been very coidinl ton aids your 
cane; does that moan that thej have reported that your enno has not done 
any good 9 — -Not exactly that. 
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A. 075. Hint would bo lack of cordiality; would it not?— I would not call 
, -ittbat. If they really found it bad nud threw it away, I would have no 
. objection. I am producing every year 2 lakhs of new varieties, and tlio 
bulk of them will he thrown out some whore; I do not mind. 

A.670. You complain that they have not tried your canes? — I might 
probably mention the actual case. When I go up to Maiijri faun sometimes I 
am not allowed to go thiough their cane crops except with tlio officer and 
in one instance I had to wait two days sending out telegrams, doing nothing; 
I was at the Mnnjri farm bnt could not sec tho cancs. 

A.677. What is the year?— I do not remember the exact year. 

A.678. Is it five years ngo, ten years ago? — Probably about sis years 
ago; it is probably better not to give the exact date. 

A. 670. Tlmt discourages yon from going on? — Yes. 

A.CSO. Sir ffaitflo Ttam: In yonr experiments do you keep a record of the 
water that yon use? What quantity of water do you use? — We do not 
carry out any definite experiments on the water requirements. of the sugar- 
cane. But on this Coimbatore station 1 am using something like 100 or 120 
acre inches of water. 


A.681. How much water do you require for 100 acres? — Our figures aro 
on ncre inches as we call it. In an inigation, if the cultivator allows an 
inch of water to stand in the field, it is called an acre inch. It is based 
-on something like the rainfall. 

A.682. You use how much water, 100 to 120 ncre inches? — Ye=. 

A.083. Do you know that in Bombay yonr cane is not making any hend- 
-vay p — Not yet. 

’A-G^-t. Why? — The Bombay people are quite accustomed to the thick 
type of cano and the canes I have bred so far nre all either thin nr inter- 
mediate. I have yet no thick canes bred hom the Coimbatore farm to givo 
them. 


A. 085 Why have not the United Provinces, who are chiefly sugarcane 
growers, taken them up? — They have; the Coimbatore rnnes arc spreading 
rapidly in that Province. 

A.68G. They are spreading? — Yes, and with tho advance of time they will 
cover every acre there almost. 

A.687. You arc not charged for water hero?— No, because it belongs to 
■Government. 


A.68S. It is free?— We pump most of our water from the wells. I have 
to pay for the pumping; I hove an oil engine. 

.. . A.699. The ryot also does that. In certain places whete they have foci- 
'lities for working > from the canal, water-rntr is charged. How milch oie they 
charged? That is wliat T want to know? — That I cannot say. Th my farm 
I do not use much canal ivator. 1 


A.G90. Ho vou grow any coarse paddy which harvests in two months?— 
Paddy is not my line. 

A.Ofil. You do not glow any sugarcane which matures in two months?—! 
have not heard oi a cano Hite that. 

A.G92. W hat do you advise the people to grow after you tnkc tho sugarcane 
ofi the ground?— I would not advise them boenuso I do not know the local 
conairions. 

A.G03. What is the practice?— That differs in various places. 

A.GOf. Ho they put sugarcane after sugarcane?— No. ' 

A.G9o, They do not?— No. 

A.C96. They put something el se ?-Ye s . They pul something else general' r 
they do not 7 PUfc °° tton? *** bfiet thic * ” 4 coffnuf-4 
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A. 098. Can jou tell me with legnrd to a crop of sugarcane, wbat chemical 1 
piopertics does it take away from the soil? — I have not vroikcd in that line. , 

A. 099. Sir Thomas Middleton: You gave us the opportunity of seeing your 
work. You paj very groat attention to the root development of you» cane? 
— Yea. 

A.'/OO. It is from the root development that you judge whethei cane is 
suitable for light soil or heavy soil? — Yes. 

A.701. You have alreadv indicated that you aie growing an intermediate 
oi thin typo of cone. What is your ideal diameter m jour mterm'edinto cane? 
Wliat size are you working on? — Somewhere between 3 inch and 1 inch. 

A.702. For your thin cane, what standard do you take? — Less than 5 inch- 

A.703. YVliat height do you work up to? Wliat is your ideal height foi 
these diffeicnt types? — That again is rather a compheoted problem. It all 
depends upon the locality. If I wont to introduce a cane to a locality wlieie 
thcie aie high winds I would not tiy to produce a toll oane. I would rather 
make up the tonnage by a greater number of canes to the field; it all depends 
upon tho locality. 

A.701. I expected that typo of answer. But I was going to ask you what 
are the limits between which you work? For these districts where the winds 
arc high you would select canes how many feet in height? — I should like to 
put it as low as 12 feet, but at present probably it is practicable to put it at 
about 15 feet high. 

A.705. For distiicts wliero the winds nro high? — Yes, 16 feet. 

A.700. And how many ennes from the stool do you consider sufficient? — 
Thnt again deponds upon the locnlity and upon tho amount of seed I can get 
to the acre. I would on an averago put it at about 8 to 12 canes to the stool. 

A.707. Wliat I was getting at is this; certain of your canos are freo tiller- 
ing varieties and certain me not?— I have both types. 

A.708. Foi those localities in which vou have high winds you want n free 
filleting vanety?— Yes. 

A.709. And o free tillering variety you describe ns 8 to 32 to the stool? — I 
would rather put it at 12 to juJ for very free tillering varieties. 

A.710. Lot us now take the other extreme, tho locality in which you want 
o tnll cane. Wliat size do you aim at?— It may be anything, in fact ovei 
20 feet. 

A.711. What is tho maximum hoight of the Java canes? Can you tell us? 
—By" the oane 1 must here mention I mean to the tip of tho leaf. 

A.712. Yes; wlint is the maximum height you know of the Java eane3? — 
Theie are some Java onues which nro only about 12 feet. There are other 
Java canes from 12 to IB feet. Some of them are oven 20 feet. 

A.710. For certain districts you are growing much taller canes than the 
Java ennes? — Yes. 

A.714. When you grow the taller canes what amount of tillering do you 
waut?— If it is a veiy tall cone, I yvould not go beyond four or five tillers. 

A.715. Even in tho places for which you are now umking you have quite a 
number of different qualities to satisfy? — Yes. 

A.710. Although you have as yet done very little for Bombay?— Yes. 

A.717, Koiv corn! Dp to the nest point, when you are making a cross how 
many fertile seeds do you aim at getting from one cross?— A sugarcane has 
got a very largo number of flow ers and in one pollination I can pollinate all. 

A.718. But you do not do that, do you?— I do it on four different days. 

A.719. Then you got fiom each process a very large number of seeds?— A 
very large nutnboi. 

A.720. Do you actually grow all the seeds? — Bp to about sis weeks, all of 
them. 
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A.721. How many crosses do yon make in a season? — It all depends upon 
. the natuio of the season. In a favourable season I make about 30 01 40 
combinations. The number of crosses will bo more. 

A.722. How many thousands of seedlings P — I generally raise every year 
about 2 lakhs of now seedlings. 

A.723. And is ittho case that no one seedling is identical with its neighbour ? 
— I liavo got accurate data with icgnrd to a particular sowing where fioin n 
single flower, that is without anj foreign pollination, wo grew 2,700 seedlings 
and no two of them wore alilce. We described them with 00 or 40 botanical 
characters and none was like the patent. 

A.724. You liavo got, wo understand, a monopoly of the seedling raising 
business, but jour monopoly provides a wide lange of varieties. You ought 
to be able to provide every em-romer with suitable wares'? — Ve an* trying 
to do so. I am quite optimistic about it. 

A. 725. What jou ate anxious to •■eeure is assistance in testing out those- 
scodlings? — That is nil. 

A.72G. Not in their production? — No. 

A 727. In tbo work in which you me engaged are not mam thick seedlings 
thrown out hj chance, although you make crosses tor thin scad lings 9 - -Generally 
not. 

A.72S. Not many?— In fact none at all. I have such experience now for 
about 12 years and I liavo found none of all. If I want thick enne I have to 
choose n different class of parents. 

A.720. It is surprising lhai with such a very Inige number of seedlings 
some of them should not have developed the thick character? — It is because 
none of the parents used were thick. 

A.780. Your prerent limit ntions are really limitations of time? That is 
a most sciious limitation?— Yes, chiefly time. Now we have got a fairly 
sufficient amount of land. 

A.78I. And the methods you are familiar with, at auy time you could woik 
upon a difforont series of tjppo? — Yes. 

A .732. At any time you eould pi educe cane* of almost auy description?— 
That 5 b what I think. I nrn very optimistic about it. 

A.733. It is nil n question of time? — Yc». 

A.734. You informed u= that you were tho only one trained officer. Would 
it no’l bo advisable to lmve two. Something like a life-insurance? 

A.785, Ho you generally; piovide for two or thioo?— I have got at least four 
people who eould do breeding all right. 

A.736. That ia mj' point. I understood that there rves only ono assistant 
who was doing breeding work?— No. The whole ntnff can do It. 

A.787. Hr. llviicr: I waul to kuoyv whether you have made nny original 
contributions to tho study of canes or cauo breeding or you nio simply carrying 
on the work in which you were initialed by Dr. Umber?— I bavo made material 
contributions on tho breeding side of sugnronne and ihls ha« been duly recog- 
nised by the lending atigarcaue journals of the world. In fact I eould show 
you ono or trvo cases where they have editorially reviewed my wmk with very 
great favour. Carrying on tho work at the station ia not like the carrying o'f 
a substance from one place to another. It is something like bringing up a 
growing child, problems develop as growth progresses. The child develops 
indigestion and kiokp about aud various devices have to bo contrived hv tho 
person in yvltoso charge it is. If J may say so, from the vorv beginning my 
■ contributions towards tlie breeding of sugnreancs havo boon materia! and ltir 
mnster JJr. Barber has himself handsomely acknowledged my work in fcotno 
of his first publications. 

A.788. Your rvotks have appeared in print?— A number of them 
B. ! S. T. S. Vcnkairaman, 
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A.730. Ilnvo jom canes been tried outride India? — Yes. Theic is one 
instance, which 1 quote, ot n report from Cuba. My cimos ato now going almost 
eveivwhorn I mn told that oven lava bus got them now. 

V.740 Regarding tlie question of import duty, could you tell me what tho 
i cal cost of production per mound is npart from the cost which is given in state- 
ments submitted to the legislntmc or to n committee? — I happen to know that 
in Bihar tiro cost of production per tnatind of cane, this is based staidly on 
information given to mo, was m one instance hardly three annas, that is, the 
cost of production on the plantation. It compnres very fasouinbly with the 
cost of production m othci countries of the world. It may bo observed here, 
that, in the mam enno tiaots of India, the climatic conditions arc such that 
we can prow esne very cheoplv. In tlio United Provinces there is sometimes 
no need foi h ligation. Bihar has such a rich, deep soil that wo 010 able to 
get a very good crop indeed. It is my considoicd opinion that in India wo 
should he able to pioducc cane at a much choapci rate pei mnund than in tho 
other sugar countries of the world. 

A. 741. So much for the people. What about the manufacturers and business 
men? Thc\ might perhaps have an import duty. You are of that opinion? — 
Yes. 

A 742. Sir ( lanqa Ram: You u«c 120 inches of uater. If your water were 
reduced would your yield bo comparatively reduced?— I will just explain. 
This 120 inches of nntei was tho average for the whole farm. But I have got 
varieties which conld grow in 70, SO and 40 inches. In fact I hare got a cano 
in the Punjab which piows without any irrigation. It is a enno which hm> a 
do"p rooting system and it produces sugar without irrigation. 


(The witness withdrew)' 

The Commissien then adjourned tffl 10 *.M. on Friday, the 10th November, 
10SG, at Madras. For evidence taJ.cn at Madras ; from 10th to S3 th eorem- 
her, 1026, except that oj Lt-Col. S. McCarnson ( Imperial) which foitoics, see 
T'olumc 111. 
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Liout.-Colonel R. McCARRISON, C.I.E., M.D., D.Sc., LL.D., F.R.C.P., 
I.M.S. (m charge of the Deficiency Diseases Inquiry, Indian 
Research Fund Association, Pasteur Institute, Coonoor, 

S. India). 

Memorandum on Malnutrition as a cause of physical inefficiency and ill-health 
among tho masses in India. 

The object of this memorandum is to indicate (a) the great importance 

a V\ 2“* P! irsicnl inefficiency and ill-health among the 
masses an India ; (6) tho intimate connection wlucli exists between pioblems 
ot nutrition and those of agriculture; and (r) tho necessity for llio closer 
thiTintrv! m,tntl0Ual > ,nod,oal > veterinary and agricultural research in 

„ "l 1 the disabilities honi which the masses in Jndia .stiller mal- 

nutrition is, perhaps, .the chief. The more spectacular, endemic and 
epidemic diseases, such ns cholera, malaria, dysentery tuborMlosis and 
leprosy hiH their thousands yearly’; but matautrftioTi^te Site? 
and is the means whereby the Soil of the human body is made ready Tor 

Im ‘ ot the , t>nt I ho K° mc nsonts of many of those diseases which 

aiHict the Indian people. It has. for example, , been shown bv resea, c£ 
earned out under the ausp.ce, or the fndiau Research Fund 'AssocTm ion 
that dysentery'— a common scourge of India— can be ! j 

e^pmimenlal conditions in animals; closely relnted to man 
,n * them °» ^ deficient in certain ^bstanm («£££?%!?$& 
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normal metabolism 15 dependent. It was fount] that while w e!l-fot] nmmnls 
might liarbour tho entamoeba hut obit tea, which is the came ot dysentery, 
they did not dorelop tin*, malady although living in the same 100m and 
subiett to the same risks of infection ns ill-fed animals which, heing 
carriers of tins organism at the tune tho experiment commenced, developed 
dysentery in consequence ol the lark of resistance to it brought about by the 
detective food (similarly- it has been shown that liog-cliolera and other 
intections can ho caused to overrun the annual otganUm by the same means, 
these observations have non been confirmed and extended 111 other countries; 
and quite recently it has been found that tho susceptibility to tuberculosis, 
typhoid lever and pnoumonin— all of which aro very prevalent in India — 
is grontly enhanced by tho uso of food of low biological vnliio which con- 
tains an inadequate supply of vitamin A. Investigations of this kind 
I1111 e made it possible to euunemto the rulo that many pathogenic agents 
ol cli-ease are capable of oxctcising their haimful effects only when the 
human or animal body is debilitated by various means of which tmper- 
letr nutrition is the chief. It iollaws, theicfore, that n primary es'outinl 
111 tlie pi mention of such diseases is the adequate nourishment of the human 
and annual organism A number of other di'ca'cs of n metabolic naturo 
are likewise the’ lesult ot improper food Of these it is only net, «nry to 
mention 'Cimy. rickets beriberi, certain eye diseases nnd stone in tho 
lit tdcfoi , all ol" which exact an enormous toll m this country. 

| ho effect of impertect food tn causing a degree of phv-icftl inefficiency, 
which ninv not he n-sociatcd with any gross evidence «f disease, is exempli- 
fied in India ns 111 few otlioi countries 111 the world. Ten who have 
travelled far in India can have inilfd to obserre tho remarkable diffeiento 
in phvsicnl efficient v ot different Indian races; and although there a 10 a 
number ot factors, /lunatic and other, which play tlieir part tn determining 
tlie-e tlifferenres, vet it has lieen shown by researches carried out in tins 
laboratory, and by Colonel McCoy in Calcutta, that nutrition is tho chief 
among them. Tho ditferci.m in plnsicM eihcielicy of different races in 
India havo been deffmtely correlated with differences in Ilia biological value 
■of foods uJnrii necessity," habit, 01 religious piepidiie hns forced them to 
use 

Malnutrition Is thus tho mo-t fnr-Tenehing of the causes of disease in 
India. It 1- one of the greatest— if not thi greatest— problems with which 
the mre-tigntor or disease is faced. It is, too, the chief among the problems 
lacing those engaged m agricultural research. The ultimate aim ot both 18 
the same the adequate nutrition of tho people. So far, thou, from agri- 
cultural and nutritional research being corned out in isolated compartments, 
there should be the closest co-operation bctiieen them, to the nv.tuol 
stdiautnge of each and to the widening of scientific vision 

2 It is not nlotio in ugnrd to the human subject tint malnutrition 
evens -hell Jinrmtul effects. -Man’s domestic nmmnl- suffer no less than ho 
him-clt. It suffices in Ibis connection to refer to the effect on cattle of 
pasturage which is deficient in certain mineral ingredients. As an example 
of this kind the now well-known effect of deficiency of phosphorus in the 
soil, and, therefore, in tho vegetation, on the health of rattle nnd sheep may 
he mentioned. Such deficiencies ovist in large tracts throughout India es, 
for jnstanco, in tlio soils of Bihar. In Iudio, unfortunately, millions of 
stock exist m o state of senu-stnrvetion. As draught nmmnls they nro 
consequently inefficient, ntul ns producers oC_ milk and milk product'— so 
essential n« food for mankind — rliey are more inefficient still. 

there is, perhaps, no more important department of agricultural and 
nutritiann] research than that winch deals with ntiunnl husbandry; nttd 
here l should like to etaphasiso that the problems of animal bu'bandrv nio 
also the problems of iwronn husbandry. 

3 Human nnd animal Inefficiency is reflected in tho soil; in its impor- 
ted cultivation; in inadequate mnuutiug; nnd tn crops scanty ns to 
qunntitv and deficient as to quality. Too tew animals arc kept by tho 
cultivator, ns tho scanty vegetation cannot suppoit them; and so there is 
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returned to the land too little of that organic matter, in the form of farm- 
yard mnnuro, on which the continued fertility of the soil is so dependent. 
It has been shown in legard to plants, ns in regard to animals, that they 
cannot thrive, nor tlieir seed attain to the fullest “ reproductive quality 
unless they bo provided, in nddition to the minoral constituents of their 
food, with certain organic substances known as “ auximones ”. These 
substancos, which are akin to vitamins, are ns essential to tho normal 
metabolism of plants os vitamins are to the normal metabolism of man 
and animals. They not only enable the plant to build up from the simplh 
ingredients derived from the soil those organic complexes_ required ns food 
by men and animals, hut they onnble it to elaborate vitamins without which 
these organic complexes cannot bo properly utilised by the animal organism. 
Auximones are produced in the soil from decaying organic matter by the 
action of certain soil bacteria; and the best organio matter for this purpose 
is farm-yard manure. So it is that such disabilities of mankind as are 
duo to ianlty nutrition nro sometimes tinceable to the soil itself, which 
has become exhausted and unproductive of the best kind of food through 
improper attention aud cultivation. Malnutrition, thus, pursues its harm- 
ful course in an ever-widening vicious circle; the cultivator is too often 
ill-nourished and ravaged by disease which is commonly the result of his 
ill-nourishment; his beasts are alike ill-nourished; while both toil wearily 
in a honrtlcss effort to extract from the ill-nourished earth enough to keep 
thorn from starvation. The solution of the problem of malnutrition is thus, 
to a great extent, one of improvement in methods of agriculture. 

4. Considerations of this kind led me, in tho course of the inquiry* on 
which 1 am engaged, to attempt, in a way as wide ns my limited circum- 
stances permitted, a study of tho soil conditions which influence the nutritive 
value ol tho commoner food grains of India. Millions of people in this 
country rely from generation to generation on a single ccroal as the mnin 
staple of their dietaiy. It soemed necessary, tliorefore, to bo aware not 
only of those soil conditions which influence the yield of grains hut of 
those which influence their nutritional quolity. This attempt was made not 
only beenuso it was the logicnl outcome of tho work on which I was engaged 
— an inquiry into the elfoct of faulty food on the causation of disease in 
genoral — but also with tho object of widening tho scope of nutritional investi- 
gations and of linking them up with agricultural research to which they 
aro so closely allied. Tho soil conditions which it was thought would be 
likely to influence the nutritive quality of food grains wore (a) the chemical 
composition of tho soil itself; (b) the nmnnrinl treatment to which it is 
subjected; and (c) irrigation ns compaiod with normal rainfall. So for my 
investigations Iinvo not proceeded beyond tho oxperimontal study of the 
effect of certain manures on tho nutritivo value of millot and wheat. Thoy 
are, unfortunately, very tedious and tho output of work is limited by the 
limitations of a singlo investigator. Tho rosults already arrived at nro, 
however, of interest. Jt has beep found in regard to millet — a common 
food grnin in South India — that soil on which it is repeatedly grown,' but 
which has received no mnnuro for many years, yields a grain tho nutritive 
valuo of which is so low that it may actually bo harmful to the users of it; 
suggesting the acquhemont by tho grnin of toxic qualities. It has been 
shown, moreover, that the nutritivo and vitamin values of tho millot grown 
on soil treated with cattlo or farm-yard mnnuro nro markedly suporior to 
those of millet grown on tho same soil when treated with a complete chemical 
manure. In regard to wheat it has been found that when it is grown on 
soil treated with farm-yard manure, its nutritive value is approximately 
17 per "cent, higher than when grown on soil trontod with comploto chemical 
manure. The deficiencies of tho wheat grown under the latter conditions 
aro due in the mnin to an inferior content of vitamin A, that substance 
which is so essential in maintaining tho resistance of man and his domestio 
animals to infectious diseases. In this work — which I venture to think 
provides an example of the advantages to be derived from collaboration 
between investigators of nutritional and agricultural problems — I have had 
the activo assistance of tho Dopartmont of Agricumuo, Government of 
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Madras, and of tho Agiicnliurnl Chemists on iho staff of tho Agriculture) 
pollegc, Coimbatore, without which it would hmo been impossibles to carry 
it out, 

5. Questions of irritation— tho means to be adopted to prevent tho 
slow but suro deterioration of soil which is constantly being irrigated, and 
the consequent dotcrioi ation of tho crops grown upon it — are nlike of 
interest to students of nutrition nnd public health and to those engaged in 
agricultural research. The possible bearing of those questions on the 
tendency ton aids intense malaria when dry crops uro giown under canal 
irrigation is ono of the most important of the public health problems await- 
ing solution. It bus been referred to in detail in Mr. Albert Howard's 
Presidential Address before the Indian Seionco Congress at Bombay early 
in the present .scar* an address winch brought into prominence certain 
aspects of agriculture and their relation to disease which arc of tho utmost 
miportanco to tins countrj. 

0. Among the manifold needs of India at tho present limo not tho loost 
urgent are these: — 

(а) Tho w*ise extension of research on nutrition— plant nutrition, 

animal nutrition nnd human nutrition — under broad-minded 
direction. These nro not different subjocts but the same 
subject* a continued story following n natural nnd ordered 
sequence from its beginning with tho soil, through segotnblo 
nnd niuninl life, to its filial stago in tho man lumsolf. In tho 
telling of this story Indin should bo encouraged to play an 
adequate part. My experience ol Indian assistants lias taught 
mo that nutritional research is of a hind which appeals to the 
Indian possessed of the necessary scientific education. For 
my own part, I would desire to see many such joung Indians 
trained in its prosecutiou nnd engnged upon it under proper 
direction. 

(б) A second need is the co-ordination of nil Iho forms of research— 

nutritional, medical, veterinary and agricultural — which have 
for their aim tho betterment of tho honlth and physical effi- 
ciency of tlio peoplo of Indin. It is essential that those who 
arc engnged in agricultural research should be aware of its 
bearings on public health or vice vena. At tho present time 
niueli effort is dissipated for want of such co-operation between 
research workers. The mnttcr is, however, beset with many 
difficulties. I mention it merely to indicate its importance. 

It is, I behove, only by the extension of* research nlong broad, lines, by 
its proper co-oi dmntion, and by the employment of tho best brains which 
India can herself provide, that this country will obtain tho highest rotttrn 
for money expended upon research. 
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Oral Evidence. 

A.743. The Chairman! Colonel McCnrrison, yon arc a Member of tho 
Indian Medical. Serrico nnd yon arc in chnrgo of tho Deficiency Piseasos 
Inquiry, which is under tho Indian Research Fund Association, at 'tho Pastour 
Institute, CoonoorP — Yes. 

A.744. Sometimo ago you provided tho Commission with a note giving 
an outline of the work on which you are engaged ; since then my colleagues 
nnd I havo Jmd an opportunity of visiting your Instituto at CJoonoor, of 
seeing your work nnd of having tho advantage of an explanation by yourself 
of what you aro doing there; but wo wore anxious to gob somo facts con- 
nected with your woi k and somo of your views nnd bo wo havo nskod you to 
come hero to-day. I untlei stand from whnt you havo already told us that it 
is your viow that tho Instituto over which you presido at Coonoor, the Agri- 
cultural Research Station at Coimbatore and tho Animal Nutrition Section 
at Bangalore, from the fact of their relative contiguity, offer a great 
opportunity for the extension of your work in this Presidency? — That is my 
opinion. Ono point is that I am not in chnrgo of tho Pasteur Instituto at 
Coonoor; I am a guest theio; I linvo my laboratories thoro. But I feel that 
Madras is very fortunately situated for research work on nutrition in all its 
branches, human, animal and vegetable, hecauso of tho nearness of Coonoor, 
Coimbatore and Bangnloro to each other, 

A .745. I take it that it is yonr viow that tbo goncrnl problems of mal- 
nutrition in man nnd boast bear very closely on the terms of rofcrenco of 
this Commission? — Yes, I tliink so. 

A.74G. I shnll ask you to describe somo of your work in a momont or two ; 
what other work of this natnro is being carried out in India at this 
moment?— As far as I am aware tliero is no work being carried out in India 
on nutrition at the present timo except whnt I am doing. 

A.747. Bo Hint, so far ns nutrition in man goes, you aro tlio only officor 
ongnged on research on an absolutely vital problem affecting tlio wolfaro of 
300 million people? — Yes. 

A.748. Aro you carrying on tlio work ns a successor of somcono else, or 
did you create this work yourself P — I created it. 

A.749. Have yon any successor in viowP — T know of none. 

A.750. If you wont to-morrow, would your work bo carried on? — There 
would be no one, so far ns T am nwaro, who could carry on, who has devoted 
his life to tho study of nutrition ns I havo done. 

A.751. How many years havo you boon engaged in this work? — My work 
in connection with nutrition itself I started in 1913, just boforo tlio. War; it 
was interrupted by tlirco years’ active sorvioo ; then I camo back to it again ; 
it was interrupted again owing to financial retrenchment and it has been 
finally re-established 15 or 10 months ago. Every time I havo gone tho work 
has come to an end and has had to ho started afresh, ovon to tho making 
of my animal cages and so on. Right from bod-rock I havo had to stnrt 
afresh every timo. Personally I think that is a gront pity. I feel tlinl this 
woik on nutrition is of such vital importance to tho pooplo of this country 
that it ought to bo put on a pormanont basis. 

A.752. What basis do you suggest ?— I suggest that thoro ought to bo 
established at onco or ns soon ns possible nn instituto of' nutrition which 
would deal with problems of nutrition in human beings, animals and plants, 
because nutrition is not a mntter which refers only to tho human being; 
i nutrition refers to men, animals nnd plants. 

A. 753. Would yon suggest that such an institute should bo under tho 
Government of India or undor tho Government of somo Presidency or 
Province? — There in room for such an instituto in ovory* Piusidenoy in this 
rountiy. Theio is room for another ono under tlio Government of India, 
My experience is limited to this Presidency, and as I snid, this Presidency is 
particularly suited for thd work. . 
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^ supposo your own feelings are that you are not very much con* 
cernod how continuity is attained provided it is attained?— That is so. Mv 
business is to do the work; it is tho business of others to see it is continued. " 

A. 755 Ion liavo no firm views as to whether your own particular institute, 
if it could bo connected up with Coimbatore so far as plant nutrition goes 
and with Bangaloro for animal nutrition, should ho under the Provincial 
Government or tho Government of India?— No, I am not concerned with 
that. 

A.756. Have you sufficient space at Coonoor to extend? — No, I have not. 
I hnvo got throo laboratories, there ; that is all that is available there at the 
momont for work in connection with nutrition. 

A.757. Hnvo you tho land upon which further buildings could bo erected* 1 — 
There is a good deal of land, I understand, connected with tho Pasteur 
Institute at Coonoor, if it is decided to mako that a centre of nutrition 
work, whore buildings could bo erected if they wore necessary. 

A.758, Is it jour view that Coonoor is an appropriate place in which to 
carry on tins work? — I think it is an ideal place. 

A.769. Aro there any buildings in the immediate neighbourhood of tho 
building at present occupied by jour animals and so forth, which might 
usefully ho leased or bought? — There is a vacant jam factory which is next 
to tlio Pasteur Institnto; the grounds of tho two institutions are sido by 
sido; tho buildings aro eminently suited f 0 r nutritional work, hut I under- 
stand it is the intention to apply thorn to some other purpose, with tho 
details of which I am not familiar. 

A.760. Official or non-official? — I only know this unofficially. 

A.7fil. The use of tho buildings is to be non-official? — No; official. 

A.762. Now I think I may leave yon to give the Commission an outline 
of your work; I think it must bo an outline only, becauso plainly wo are not 
as a body concerned with tho detailed scientific aspect of tho work which 
you are doing at Coonoor, nnd I hope jou will bring out if possible tho 
direction in which man and beast inhabiting these areas aro Buffering from 
malnutrition, nnd if possible indicate to tho Commission tho sort of direction 
in which within tlio economic capacity of tho individuals who are suffering 
from malnutrition some steps to remedy tho situation might he adopted? — 
By 11 malnutrition ” I moan tho impairment of the normal physiological 
processes of the body consequent on tho use of n food which is deficient in 
quality although it may he abundant in quantity. Tho remarks which I 
have to mnko do not therefore deal with tho problem of starvation or of 
somi-starvation which I recognise as being also an important cause of mal- 
nutrition; I am dealing solelj- with tho quality of the foods in common use 
in this country nnd with their capacity thoroughly to satisfy the functions of 
food. The functions of food are four-fold, 

(1) to ropair tissue waste, 

(2) to supply energy, 

(3) to maintain the normal medium in which the bio-cliemical processes 

of tho body can take place, and finally, 

<4) to malco those processes possible. 

My work has been chiefly concerned with the last of these, that is to sny, 
with vitamins: substances the function of which may bo compared to that of 
tho spark whirh ignites tho fuel mixture of a petrol engine liberating its 
energy. Tho spark is of no use without the fuel, nor the fuel without tho 
spark. I would like now to show you what aro tho effects on animalB which 
receive an adequate diet consisting of proteins, fats, carbo-hydrates, salts 
and w'Oter in proper proportions but which is lifeless owing to the want of 
theso substances, vitamins. This chart (marked "A”)* shows that if rats he 
fed on a diet containing everj thing they inquire, proteins, fats,' carbo- 
hydrates and salts, hut without vitamins, they will not grow nnd after a vory 
short time they become paralysed. These are paralysed rats which hnvo 

* Figures and Charts follow nftor page 110. Chart " A ” has not been 
reproduced. 

Lieut. -Col. R. McOarrison. 

t 




101 


been fed on nn othei wise adequate food which contained no vitamins. The 
oamo results follow m pigeons, men, monkeys and other animnls, One of the 
chief foods in use in India and in this Presidency especially is rice. I should 
like to show you that rieo is n fundamentally poor diet; it is a diet which in 
itself will not support the human body m its fullest efficiency, although tho 
people who aic using rice may he eating it in large quantity. In this chart 
(markod “ B ”) the lower curve relates to a group of animals which havo 
been fed on an otherwise complete diet containing no vitamins. To 'this diet 
I added ono gram of rice so as to piovide the necessary spark, tbo vitamins. 
The nost curve indicates tho rate of growth under those conditions. If 
instoad of adding ono gram of rico I add ono gram of wheat tho difference is 
enormous. Rico is therefore a fundamentally poor diet. I next tried to 
ascertain why it is that rice is so poor ; so I added vitamin A to it Tho noxt 
curve indicates tho rate of growth, I then added vitnniin B, and the next 
curve shows the rate of growth. Yet I was unable to mnho it equal to that 
given by one gram of wheat, the reason being that rice contains n protein of 
poor biological value and is also veiy deficient m cortnin substances such as 
manganese which is very important for giowfch. Horc is tho chart (marked 
O ”) of which I liavo shown tho original photograph. If now I take a diet 
which is complete in every regard, proteins, fnts, enrho-bydratos, salts and 
vitamins, and add to it a slight trace of manganese, ns much mnngnncso 
as there is in wheat, whont being particularly rich in it, you will sec 1 mnlco 
good to n gicnt extent the deficiency of rico; that is to say, I linvo got to add 
vitamins A and B and manganese before I make lice equal to wlio.it in nutri- 
tional value. This is exemplified in nnother way; hero is a clnvrt (marked 
“ I) ") which rcpicsents the diffcronco in nutritional values of certain grains 
in common use in India. This ono is wheat; these curves represent cholnm 
and cuinbu, two grains in common use in this Presidency, this ono represents 
paddy. Tho two rats at the bottom represent tho difference between a wheat 
rat and a paddy rat. Wien tho Commission did mo the honour of visiting 
my laboratory, they saw there nn experiment dealing witli tlio relative vnlucs 
of the national diets of India tested biologically on groups of animals of tho 
finme original weight, Theta diets aro representative of different peoples, 
Sikhs, Mahratlns, Pntlmns, Gurkhas, Knnnrcso, Bengalese and Madrasis. 
Yon will see on this chart (marked " 15 ”) that the diet of tho wheat-coting 
people of tho north who also take a groat deal of milk, butter and ghi, far 
surpasses in value that of the rieo-eating people of the south. Tho upper 
chart shows the distribution of leprosy in this country. You will notico that 
tho greatest prevalence of leprosy is amongst the people who use tlio poorest 
food while the lonst prevalence o"f leprosy is amongst tlio people who use 
tho best food. 

I have chosen leprosy to represent and emphasise this particular point, 
but it is not only with regaid to leprosy that this is true; it is true with 
rcgaid to other diseases, For example, the denth-rnte from cholera in Mndras 
is 40 times gi eater than it is in tho Punjab. Chief amongst the diseases which 
these deficiencies in diet cmirc are diseases of the gnstro-mtcHinnl tract. I 
see (torn the report of the fiurgeou-Genornl with tho Government of Mndras 
for Inst year that there were no less than 9,500,000 alleiidoncrs nt tho 
hospitals and dispensaries of this Presidency. In the course of my work, 1 
have pioduccd in animals acute gnstro-infesliiml diseases like diarrhoea, 
dysentery and so on, nnd chronic gnstro-intcsliiml diseases like dsspepsia, 
dilatation of the stomach nnd colitis. Of theso 9,500,000 attendances nt the 
hospitals and dispensaries of this Pi esidency, I calculate that no less than 3 
millions aie ill-noui ished, and are suffering fiom diseases which me dneotlv 
or Indirectly duo to malnutrition. In this chart (marked "I” 1 )* you will 
see what the effect of it peifettly good diet is on the gnstro-intostinnl tract of 
a monkey when that diet 1ms been killed by mito-clming in a tempi i.ifuro of 
330° O. for an hour and a half, which has hnd tho effort of destroying tho 
vitamins. This i« the gastro-intestin.il’ tract of a hcnlfliy monkey which was 
living in tho jungles of Madras 3 or 4 days hefoie I put it tinder experiment. 
Tho lower clout shows whet the offcetB of tlio devitaminised diet nro. 
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There is great dilatation of the stomach, tho colon is converted into an inert 
bag, causing chronic constipation and all the evils which result therefrom. It 
is not only with regard to food deficiencies that this work of mine deals, but 
also with regard to diseases arising from poisons contained in the food grains. 
You vs ill seo hero n picture (marked "G- ")* of three: n man and two boys. 
The man is of magnificent physique, from Hunaa, where lives probably ono 
of tho finest races of mankind. Ho and many others were transferred in my 
time as Agency Surgeon at Qilgil to a new tract of land, where tho whent 
grown was of very poor quality and thoreforo tlioy had to grow a votch called 
lathy ms tahvtts with the result that they suffered from Lathyrism, which 
causes a kind of paralysis, and has paralysed these snhjects from waist down- 
wards. Nutritional work does not deal only with deficiencies m food. Hero 
is another chart (marked “ H "), which illustrates the difference between a 
Sikh diet, illustrated by the upper curve, and a diet which is in common uso 
among the poorer Europeans, both in this country and at Homo. I took two 
groups of animals of the same initial weight and one of them I put on a diet 
consisting of milk, green vegetables, butter, fruits, whole wheat bread and 
occasionally meat, you will seo that they did very well, whereas the animats 
that woro fed on the poorer European diot did very badly. That diet consist- 
ed of white flour (white bread), toa, sugar, margarine, jam, potted moat and 
boiled vegetables. Tho potted meat and margarine contained such preser- 
vatives which are now in common uso, namely borncic. acid, sulphurous acid 
and f ormnl-deliy do I wish to emphnsisc that the second group of animals 
died from two causes, g astro-intestinal diseases and lung diseases. Lung 
diseases are among the most common diseases in this country. You will seo 
in this chart wlint you might call for the purposes of explanation the Sikh rat 
and tho poor European rat. Not only does tho poor European diot give rise 
to these contusions, but it also produces now growths in tho stomach, which 
I nin investigating at the moment, and which may ho, although I am not 
prepared to say so at present, tho beginnings of cancel. You can see whnt 
tho appearances of tho two groups arc in this picture. , „ . , 

The next picture to which I would like to refer shows the effect of 
white flour, which is nowadays being so commonly used not only outside 
this country but also in this country. These onironls wore fed on the 
usual diet which contains everything except vitnmins. Ono group was given 
1 gramme of white flour, tho other 1 gramme of wholo wheat flour (atta) 
to supply tho vitamins. You will see that tho former did not grow, whereas 
tho rats which wero given 1 grnnuno of wholo wheat did grow, hut m tho 
former caso immediately I added the vitamin, thoy grow bo quickly that they 
overlook the others. I show here one of tho animals that wero getting the 
wheat, one of tho animals Hint wore getting white flour, and a paralysed ani- 
mal that was gotting tlio basal diet only. At this point I added vitnmins and 
you sec from tho chart (marked " H2 ”) how rapid tho giowth uns In con- 
nection with tho susceptibility of mankind, when they arc so fed, to disease, 
I should liko to emphasiso in this chnrt that men living at this level hnvo hut 
a short raco to run before death overtakes them, if thoy ho infected by some- 
thing liko cholera or dysentery, whereas if bettor fed, they have a much hotter 
chance of escaping donth. Tho nest illustration (marked "I”) contains 
life-size pictures of stone in tho bladder, which I have produced in animals by 
feeding them on a faultv diet. I wish to remark that this is one of the 
discmiOs in this country which is <*0 prevalent and which causes an immense 
amount of distress; I have succeeded in producing it in animals, and there- 
foio 3 hope to succeed in doing away with it in man if people arc only nolo 
to feed themselves pioperly. 1 have already drawn your attention to ike 
fundamental jiovcity of rice as a food. In addition to this poverty of tho 
grain ns it comes from the field, it is subjected to all sorts of milling and 
polishing processes. This chart (marked “ .11 ’’) represents groups of animals 
led on the same nco which was specially grown for me by the Agricultural 
Department of the Government of Madras; and which has been subjected to 
iho various milling proicssc'. Tho first curve fhows the effect of a diet of 
the original paddy ; it dees no mor r than just suppoit the animal at main- 
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'tenance level. When tho rice is par-boiled, it just fails to support them at 
maintenance lovel. In connection with this failure to support them at main- 
tenance level, it fails to keep them in henlth; one of the chief complaints 
from which thoy suffer is oye disease. In this Presidency alone there were 
no less than 835,000 people attendances at the hospitals and dispensaries for 
eyo disoases ; that is to say 1 in every 50 of the whole population. 

A.763. Professor Gang nice: That is duo to tlio deficiency of vitamin A? — 
A great part of it is duo to the deficiency of vitamin A. "When yon proceed 
to polish the rice, you greatly reduce its food value, until 5-011 get the 
highly polished rice which is so widely in use, and is quite incapable of 
suppoiting life; and unless it is supplemented by other articles of diot, 
health rannot bo maintained. 

A.764. Sir Ganga liam: Polished nee is rather a luxurj- for European 
countiics, is it notP — Yes, it is, but I do not think European countries are 
as yet very much wisor with regard to food than wo in the East. This 
chart will illustrate to you liow tho disease of beriberi occuis in this Presi- 
denc5 r . Beriberi is a disease which is peculiarly tho property of the Madras 
Presidency; it occurs on tho East Coast of Madras, and practically nowhere 
else in India. You see in this chart (marked “ J2 ”) the food value of rice 
subjected to high polishing. No man lives by rice alone; lie lias to take 
grain or dal or something of tho kind ; in this Presidency tho people usually 
take something liko 2 to 4 ounces of dal. 

A.765. Dr. JJi/der: What kind of dal? — I am not sure, luit I think it is 
fur dal. Animals fed on a diet which has tho nutritive value of tho highly 
polished rice a ill not develop beriberi. Beriberi is due to the insufficiency 
in tho diot of a substance called vitamin B; it is only when tho insufficiency 
ronches a particular point that hcribori occurs. Paradoxical as it may 
seem, a little vitamin B is necessary for the production of beriberi. 

A.760. The Chairman: Otherwise tho man dies of starvation before ho 
gets beribori?— Yes, he dies of a specific form of starvation. This, is a chart 
(marked “ L ”) which illustrates tho relative values of various rices in use 
Sn India; thoy vary tremendously. Hero is another chart (mniked “ M ”)* 
which introduces another phase of tho subject, that is to say deficiency of 
certain mineral elements. Deficiency of iodino is nn important cause of a 
•certain form of goitie and of its sequela!, namely, cretinism and hairless 
disease which is common in certain animals, for instanco, hogs and goats. I 
do not know whether hairless disease occurs in India or not. I have been 
able to produce cretinism and hairless disonso experimentally in animals. In 
the middle chart, wo have an example of anothor influonco of vitamin defi- 
ciencies, that is to sny, groat susceptibility of both man and beast to infection 
in consequenco of those deficiencies. In this particular instance tho disease 
produced was Epithelioma Contagiosum, which is a disease that affects fowls 
and other birds. As I see tho Commission is desirous of ascertaining the 
extent to which the keeping of fowls could he introduced in this country, I 
would like to point out that one of the diseases from which they are liable to 
suffer is Epitliolioma Contagiosum and tho5- will suffer from it unless thoy 
are properly fed. Horo is a chart (marked " N ”) which illustrates the com- 
plete eradication of goitro from a school in consequence of the rosenrehos that 
linvo boon carried out in my laboratory. Tho next chart (marked " O ”)* shows 
tlio effects on the gastro-intestinal tract of faulty food deficient in vitamins. 
The cross-section of tho large bowel is shown hero, and you will also see a re- 
presentation of tho normnl large bowel, which is provided with a very 
intricate nouro-muscular mechanism. The specific effect of deficiency of vita- 
min B is to interfere with this mechanism so that the gut becomes converted 
into an inert bag which cannot empty itself and becomes subject to disease 
in consequenco. In this chart you will ho able to see tho differences between 
the healthy nnd the diseased colon. Groat ntiophy has taken in the latter 

plflCCi 

A.Vc7. Sir Ganga Pam: Has food anything to do with the incronse of 
tuberculosis?— Dr. Muttra of this Presidency is tho gie at authority on tnber- 
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culosis in India, and bo is convinced, after baring spent a lifetime: working 
sn it, that a contributory enuso of tuberculosis in this and other Presidencies 
in India is malnutrition. 

A.76b Is impure air n factor?— Tin's fnetor comes in; I do not wish to bo 
understood to soy that food is the cause of every disease, but faulty food 
deficient m the vitamins is tho foundation on which manv diseases nro 
buils. Its chief effect is to cause depreciation of cellular function throughout 
the body; and depreciation of cellular function makes it possible for patho- 
genic organisms to grow in tlio body; no pathogenic organism will flourish on 
healthy vigoious tissue. I want to emphasise strongly that there is no single 
fnetor so important to tho well-being of nny people as a well-balanced, 
nutritious diet. 

I now refer to the chart marked 11 P." As an outcome of this work, wo 
must, of necessity, come back to tho soil. So, in the course of these investiga- 
tions, I found, for example, thnt nee grown on tho East Coast of Madras and 
the same rice grown on the West Coast of Madras diffeicil in nutritivo quality. 

I then tried to find out wlmt tlio cause of thnt w as I thought it might ho 
duo to differences in the soil and ono of tho first things wo investigated in 
collaboration with the Agricultur.il Department of this Presidency was tho 
effect of mnnunal conditions on tlio nutritivo value of wlient. I will giio yon 
an exaniplo On this eiiort ono curvo represents our basal diet containing no 
vitamins; tlio next curve represents the basal diet containing vitamin A; tho 
next cuivo rcpiesents the basal diet containing nil vitamins; and tlio last two 
curves represent tlio basal diet plus ono granuno of wheat which lias beeu 
grown on soil manured with cattle or cliomical manure. Ono grammo of 
wheat giovm on soil manured with cattle manure gave a into of growth which 
is approximately 17 per cant better than that of wheat grown on the same soil 
with nitificiul mineral manures. But tho point I should liko to stress here is 
this: that whole wheat, however poor it may be, is a magnificent food; it is 
better than cod-liver oil and marmito put together. Before I lcavo this sub- 
ject, I should say that subsequent experiment revealed thnt tlio reason why 
cattle manure whent is hotter than chemical manure wheat is becauso of n 
deficiency of vitamins in tho latter. This chart (mnrked ** Q ”) relates to 
experiments of a similar kind with millet. But the expciimonts were oi a 
different order. I took first of all a diet of polished rice such as that dealt 
with on a previous chart. I fed groups of pigeons on this polished rice. 
Then by adding millets from various sources, I saw to what extent these millets 
were capablo of pi eventing the animals declining in weight. Hero again w e 
find that millet grown oil cattle manured soil lias a greater capacity for 
preventing loss of weight than that grown on chemical manured soil. The 
curious thing in this oxpeuinent was that millet grown on soil which hnd 
received no manure at all far a long timo wn-> actually harmful. The last 
piece of work which I have been attempting to do, and which is ns yet in- 
complete, I show yon mainly to liluslrato tlio extraordinary width of rango 
that this woik on nutrition has. This chart (marked “ B ’’) illustrates tho 
lesuJts so far of an enquiry into the effect of various kinds of irrigation on the 
nutritive value of wheat. At present tho experiments are incomplete, hut 
there is ono point to which I might refer. It has been suggested that con- 
tinued old canal irrigation reduces tho nutritive valuo of wheat This 
experiment lias boon going on for 75 days and there is no proof that old 
canal irrigation does influence tho nutritivo quality of wheat; hut tlio 
experiments are incomplete and I am not yet prepared to ghe an opinion 
with regaid to it. That is a very buef outline of the kind of woik wo are 
doing at Coonoor. 

A 769. Professor tJaapvfer; Wlmt about paddy? The irrigation in this 
Presidency is mostly on paddy P— That I do not know yet; this work has 
only just begun. 

A 770. The Chairman • Colonel McCarrison, we are greatly obliged to yon 
for the vory interesting account of your work which you have givon us. I 
think wo must resist the temptation to pursue you into tlio thickets of 
physiological disputation, but I think my colleagues would like to ask yon 
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one or two questions bused on our towns of reference P — If I may say so, 
when you did the honour of visiting me at Coonoor, you also asked me 
whether I would also say something to the Commission on the effect of 
malnutrition on animals, I am perfectly prepared to do so, should you 
wish it, 

A.771. I think we should liko to hear that now? — I can do that very 
quickly. In these observations I am now going to make, I am not dealing 
with the effects of an insufficiency of food on cattloj I am dealing solely with 
the effects of a faulty food, a food which is in itself incapable of fulfilling the 
iunctions of food, on animals which do not receive, for example, a sufficiency 
of minerals in the food. So far, research on stock lias been earned out mainly 
from the point of view of deficiency of mineral elements, while research on 
man has been mainly earned out from the point of view of deficiency of 
vitamins. It is a most excellent thing that it should be so, becauso the result 
lias beon that one branch of uutritionnl research lias gone along one path 
while another branch lias gone along another path; and those two paths must 
eventually meet; it is absolutely nocessaiy that they should converge and go 
along the same road. Therefore, tbero is very much that those engaged in 
nutrition resenieh on animal nutrition can learn from 11 s and very much that 
wo can learn from them. The chief effects on animnls so fnr studied are 
those due to deficiency of certain mineral constituents in natural pasturage. 
Animals become poor, small sized, and low milk-yielding in the case of cattle. 
I showed in the year 1918 that the milk which the cattle produce nnd tlio 
butter which we get from the milk are, in consequence of the poverty and 
dryness of the fodder, lacking in one of tho vitamins, vitamin A. The general 
effects of deficiency disease in stock animnls so far elicited nre these: A 
sloxv rato of growth in young animals which is duo chiefly to n deficiency of 
calcium and phosphorus. I understand that there are these deficiencies in 
the soils of Bihar nnd the West Coast of Malabar, though I know of very 
little work thnt has keen done on this subject in India. Secondly, tho animals 
aro slow to attain maturity. Thirdly, theio is a marked tendency for stock 
to dccreaso in size; tho stock tends to remain at n size which is proportionate 
to the food available, just ns has happened with regard to children in Russia. 
Fourthly, there is a high mortality, which is due no doubt to increased 
susceptibility to infection. Fifthly, the milk-yield is low in cows nnd the 
quality, that is to say, its vitamin value, is also low’. Tho birth-rate tonds 
to be low; sterility is fairly high. Tho cariying capncity of cows is reduced, 
they have poor conts, and they suffer from skin diseases. There is an 
abnormal craving (pica, as it is called) for various things such as bones, 
a condition which is known os ostcophngin. They also eat earth, mud 
and very often in this country they eat things that aro worse than mud. 
They have a great craving for salt and salt licks. I am not sure whether 
it is So, but I am told that somo of tho goat herdsmen in certain parts 
of India actually take their herds in tho morning round the village to 
play the part of scavengers. I would now like to refer to tho effects 
of specific deficiencies. One of tho first of these is want of iron. That 
gives nso in pigs to a disease which is called McGowan’s disease. It is not 
necessary' to go into the bymtomology of this disease. Deficiency of iron also 
causes great emaciation and nnremia, a condition which is common in certain 
parts of New Zealand. Then, want of iodine also, as I hove said, gives rise 
to goitre and hairless disease, examples of which I have shown you ns having 
been produced in my laboratory. Want of iodine nl c o jmpaiis the capacity 
of the animal to assimilnto calcium and phosphorus, and so the hones become 
soft. Want of phosphorus in the soil loads to osteomalacia, which is soften- 
ing oF tho bones, poor bones, fragile bones, swelling of joints, stiffhess of hind 
quarters and lameness, a condition which in South Africa is called Styfsielitc, 
Want of phosphorus also causes craving foi bones. This craving for bones 
leads tho animals to look for hones in decaying carcasses. In these decaying 
carcasses they find an organism wdiich produces a very virulent toxin which 
gives rise to a disease knowm in South Africa as Lamsielite. That disonse is 
due to the products of the bacteria winch live in tho decaying bones; the 
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bacterial toxins are the actual cause of tho disease. It is the want of phos- 
phorus that causes the animals to eat these hones. Another couse of disease 
jn cattle is want of salt, chlorine and carbonates. This j s a summary of most 
of what is known at tho present timo as to tho effects of malnutrition in 
the causation of disease in animals; no doubt there is much more to he dis- 
covered if no look for it. 

A. Sir Ganya Ham : Wliat disease would 3 on expect to arise moroly 
from want of salt? — I should expect emaciation nnd slowness of growth. 

A.773. In milk animals does it decrease tho quantity of milk? — Now you 
nro asking me of matters of which I havo no personal experience, hut from 
tho knowledge I have of experimental work I should say it would lower 
the capncity of tho animal to produce milk. In addition to these diseases, 
there aro others which are the result of infection by micro-organisms conse- 
quent upon a stato of malnutrition. One of llieso is called Snrcospiridia 
or scrapie in slieep. Another condition which is common in sheep nnd 
goats is pernicious antenna, a condition which I lmvo succeeded in pro- 
ducing m the laboratory. Finally, there is the condition, which I have also 
produced, of hog cholera. Those aio some of tho diseases which nro known 
to prevail in other countries consequent on malnutrition; that is to say, 
consequent on the consumption of a food which is of poor quality. 1 do 
not know to what extent they prevail in this country, hut I havo given 
you the list so as to omphasisc the \cry groat importance of research on 
animal nutrition. It is necessniy to ascertain to what extent these diseases 
do prevail in this country. 

A.774. Sit Henry Lawrence: Is nutrition work on similm lines being con- 
ducted in institutions m Europe? — Yes, very largely. 

A.775. Where ? — Well, of course Cambridge is the centre of it. Sir 
Qowland Hopkins is the fnther of modern nutrition, and his work is being 
carried on there with great vigour. It is also being done at the Rowett 
Institute in Aberdeen nnd at tho Lister Institute in London. No doubt there 
are other places which escape my memory at tho moment. There are at 
least four or fivo centres of nutritional work in England alone where tho 
population is something like one-sixth of wliat it is iri India. 

A.77G. Sir Ganna Ham : What are the journals or pamphlets in which they 
publish tho results of their labours? — All the work done on behalf of tho 
Indian Rosearcli Fund Association is published in the official journal of tho 
Indian Research Fund Association. 

A.777. Mr, Kamat: Are not the Japancso also doing this kind of re- 
search? — Yes, they aro 

A.778. Sir Henry Lam cnee: And in the United States? — Yoiy much. 

A.770. The Rockefeller Institute has taken it up* 1 — The Rockefeller 
Institute 1ms not done so much ns McCollum at the Johns Hopkins Institute. 
When I was in America I was greatly impressed by the work that was being 
done, especially at the Johns Hopkins Institute. McCollum is of course ono 
of tho chief names in connection with this work; his hook on the subject is 
one of tho standard works. 

A.7B0. And in regard to nutrition work on animals aro there similar insti- 
tutions? There is one just being started in Edinburgh, I think? — Yes; and 
there is ono which has been going in Aberdeen for some rears, whicli lias been 
doing good work. 

A.781. Do they carry 011 experiments on rats and other nnimals? — Most of 
the work on human nutrition is done on rats because the rat is an omni- 
vorous animal, and the life of the rat boing short one is able to study it from 
the day of its birth to the day of its death, a comparatively short period of 
time. If wo had to uso larger animals, such as mohkevs, it would bo im- 
pmsiblo to got the w orl; done in a reasonable time. All that has been found 
out with regard to rats has been shown to bo applicable to man. 

A.782. It lias been established that the resnlts obtained from rats are 
applicable to man? — Yes. For mstanco, the work on rickets has been done 
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«u rats and dogs, and it iias been directly applied to tbo great benefit of 
■humanity. 

A.783. In tho groater part of India, is there a sufficiency of milk in tbe 
diet?— I Irish to bo very guarded in any answer I should give you, becauso 
iny experience is mainly a laboratory one; but from what I know, I Rhonld say 
that thoro is not nearly enough milk in tho diet of tbe people except in that 
of some of tbe bettor class people in tho north of India. Thoro is certainly 
not nearly enough milk and milk products in the diet of the Southern people. 

A.784. Tho superior physique of certain racos in tho north may bo con- 
nected with their having a larger provision of milk in their diet? — It is 
connected with it, that is my opinion. I should say it is duo to tbo combina- 
tion of whole wheat, milk and milk products. 

A.785. You attach a considerable value to tbe item of milk? — Very great 
importance. 

A.780. Therefore it follows that ono of tho greatest piobloms of India is 
to secure sufficient provision of milk in thoso Provinces where it is now 
deficient? — That is so. 

A.787. You attach great importance to that? — Very great importance. 

A.788. You have mentioned tho ease of goats being fed in tho sunoundings 
of villages. Cattle also oat excreta? — Yes, I have scon them do it. 

A.789, Does that hove a doleici ious effect on their milicP — That I do not 
know from personal experience, but I should imagine it would. 

A.790. It would be possiblo to nseortain that? — Of course, anything is 
possiblo of tbut sort, provided wo liavo tho means to do it, tho laboratory 
facilities and the staff. . I 

A.791. It would not bo without a certain valuo, for I have known a town 
which dopended for its sanitation on tho cattle eating excreta, and it 
-»vas definitely put forward by tho municipal council as being tho best 
form of sanitation that they could think of. Yon would not agree with 
that? — It is certainly ono way of carrying on conservancy woilc, hut wliat 
the effect would be on the cattle would ho a very interesting thing to find 
out, becauso if they were at tlio same time deficiently fed they must suffer 
from all sorts of infections, infecting themselves from the excreta. 

A.792. And that infection may he passed on to tlio milkP — Certninly, it 
might quito well ho so. 

A.793. It might ho a very important subject for investigation P — It might, 
yes. 

A.791. Amongst the results of malnutrition can yon trace sterility? — -It 
has been so traced in other countries and ns a matter of fact the first refer- 
ence to it emanated from my own laboratory. In feeding animals in this 
way on diets extiemelv deficient in vitamin B, I noticed in 1918 that atrophy 
of tho testes was one of tho earliest effects. During famines and war, sterility 
in women and failure of the menstrual function have been recorded as evi- 
dence of malnutrition. Which of course was half-starvation also. 

A.795. From that it would follow that any section of the population who 
suffer from half-starvation would be deficient in reproduction? — Not neces- 
sarily so, because it depends upon tho respect in which their food is deficient. 
For example, in order to produco that effect their diet must he deficient 
in a vitamin which is now being called vitamin E, Vitamin E is quito 
abundant in such things ns u bent, paddy^ and other cereal grains and in 
green leaves, meat and fats; in fact it is in cereal grains that it is chiefly 
found; so that I would expect to find sterility more common in people who 
aro subsisting, say, on white bread, than I would in people who are subsisting 
on a home piovided paddy diet. 

796. Dr. Kyder: Taking tho case of Eskimos, I would imagine that they 
would, not cat much cereals? — No. 

A.797. And I think with them there probably. is a diminution of this 
'power? — That race is said to bo dying out to a considerable extent; hut there 
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(iio many entices Ono of them is infectious diseases, iuborcnlosis and so on* 
But all those vitamins arc so widely distributed in nntuto and in flesh foods 
that Eskimos ulio would bo eating blubber would probably got plenty of them. 

A. 798 That would lio fat? — Yes. 

A 799 Do sou think iitnuim F* would bo present in blubber ?— I should 
think it ronld, but 1 base never investigated that substance. 

A 800. The Eskimos lise m a part of tlio world which is not very 
populous® — Then food of course is vor.s limited in choice 

A 801. Sir Henri/ Lawrence - Wo were just discussing the malnutrition 
which appears to exist m the padds diet. In that diot there is iitmnin E? — 
Yes. * 

A 802 So sou maj possibly And a combination of an excessive power of 
generation with n seiious condition ot starvation? — I could not answer the 
question, I lime not got enough information 

A 803 It might possibly icsiiltP — I should hardly say excess of power of 
reproducing the ince, hut T should say, more properly perhaps, very little 
impaired capacity to reproduce the, race might oxist with certain forms 
of malnutrition 

A SOt. But we are finding at the present time, arc we not, that there is an 
excessive power of gcnointion among tlio C.3 population? — Apparently that 
is so, hut X myself have not studied tlio subject. 

A.80I. Is it possible Hint any particular kind of diet may lend to steri- 
lity? — Yes that is quite possible. Diets which are dcfuiont in vitamin E, for 
example, will certainly lend to sterility. 

A.80C. It can ho induced? — It rati ho induced in the laboratory; I can 
induro it myself at will, sometimes I find that my rats reproduce more 
quickly tlinn 1 can deal with thorn; wliat I do then is simply to reduce tho 
amount of milk and butter which they aro getting and thev stop breeding, 
or at least they do not breed so fast. 

A.807. Sir Ganna Ham: Has tlio nature of food anything to do with the 
disparity of male and fomnlo ilirthsP — I do not know. 

A.80S. Hnvo you over studied that ? — No. 

A.809. The dispauty is «o great in different Provinces? — Yes. 

A.810. In the Punjab, for instance, tho porcentngo or male population is- 
mueh more than that of fcmnlo population? — I can qmtn see that you would 
ho very interested in extending tho study of nutrition in this country . At 
this meeting I am receiving many suggestions from tbo various Commissioners 
which emphasise the great impoitance they attach to the extension of this 
work. 

A.811. You say there is want of calcium nnd pliosplioius in tho diot Of 
cattle. 'Would gypsum he of anv n«o? — T should ham to lefor you to tlio 
volorumry people for that ‘oit of infotmnlion I lime jii't made a summary 
of the diseases from which cattle suffer for your information. 

A .812. Dees manganese exist in any other cereal which can ho eaten with 
rice? — Yes, it is vory widely distributed in nature. If you aro interested in 
it I can toll you where it occurs: it occurs in cabbage leaies, turnip leaves, 
asparagus tops, loelc=, garlic, onion, fruits: orange, lemon, strawberry, while 
whole wlioat is particularly rich in it. Wheat bran contains ns much as 3‘9 
milligrammes pur 100 grammes. Estimations in mv lahoratorv have shown 
whole wheat to contain d'82 milligrammes poi 100 grammes. It also occurs 
in nnimal tissues, especially in tho oignns of chief functional capacity like tho 
Uvor, pancreas, lymph nodes, kidney, muscles ol the heart, brain and lungs. 
In connection with its oecurreuco in the pancreas, it mav interest you to 
know that it also occurs in tho nctivo principle of tho pancreas, insulin. 
Diabetes is an extremely common disease in this country nnd it is qnito_ pos- 
sible tlint the Further study of the relation of manganese to the functional 
poriccUon of tho pancreas inny throw great light on tho subject of diabetes. 
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A. 813. Can deficiency of iodine bo mado up by any specific vegetable P — 
Yes, it can be made up. It is n curious thing about these substances which 
exist in very small amount in foods (vitamins, manganese and iodine) that 
they ate all found to have moro or loss the same distribution in plants, so 
that if a man cats plenty of green leafy vegetables and whole wheat, ho iB 
not likely to su/ler fiom iodine or other deficiency. 

A.814. When you say green leavos, do jou mean boiled or raw? — So far ns 
iodine is concerned, it does not matter whether they aie raw or boiled. 
Perhaps better eaten in tho raw state. 

A.813. I was told that iodine occurs very largely in some herbs in tho 
Himalayas? — There is very littlo iodine in the soil of certain Himalayan 
regions. There is a good deni of iodine in tho soils of tho Nilgiris. 

A.816. Sir Thomai Middleton: You mentioned mineral deficiency in cor- 
tnin parts in India, Bilmr and Malabar. Weic these deficiencies asceitainod 
by yourself? — No. I learnt about tho deficiencies in Malabar fiom Mr. Viswn- 
natli of the Agricultural Department of tho Madras Government. With re- 
gard to tho deficiency in Bihar, I found a roforcnco to it in an article pub- 
lished in tho Agricultural Journal of India in about 1917. 

A.817. You agree that almost nothing is known about mineral deficiencies 
in India? — Apart from tbo work which Mr. Worth is struggling so courage- 
ously to do at Bangalore tharc is no work so fur as I am aware being done 
on this subject. I have recently visited Mr. Wnrtli and I am very groatly 
impressed not only by the mngnificont work lie is doing under very difficult 
circumstances but by tho great necessity for tho oxtension of his work on tho 
lines laid down by him. 

A.818. You are aworo that Dr. Orr, who lias specially worked on this 
subject, has indicated tho groat danger of mineral deficiency in the inpidly 
growing animal? — Yes, 

A.819. Docs that suggest to you that if wo in India are quite ignorant ns 
to the extent of mineral deficiencies, thcro may be some dnnger in attempting 
to increase tho size of our stock rapidly by improving the bulls? — Yes; it win 
be largely labour lost, because you may got an improvement in the first 
generation nnd thereafter tho cross-bred stock will most certainly deteriorate. 

A.820. Is there not a great danger of death in tho first generation? — There 
is, I am speaking now from memory; I scorn to remember having read that 
the mortality among these cross-bred animals is very much higher than tho 
mortality in the country-bred animnls. 

A.821. That is tho particular point to which Dr. Orr drew our attention, 
m the rccont report; on Kenya? — Wns it? 

A.822. You said in connection with livestock much more work has heon 
done on minerals than on vitamins? — Yes. 

A.823. Is it not the case that Dr. McCollum started tho work on minerals 
and then went on to vitamins? — Dr. McCollum originally started with food 
mixtures generally; vitaminB were only discovered shortly boforo the War. 

A.824. Within tho last eight or ten years a groat deal of work has been 
done? — He first started with minerals and tlion went on to vitamins. 

A.823, In Great Britain have you hoard of tho work of Drummond, Zilva 
and Golding? They aio working on domestic ammnlsP — They are. 

A.820. In fnet tlio work on vitamins wns much more substantial in volume 
than tho uorlc on minerals until within tho last two or three years P — Within 
tho last few yearn, especially in 1923, Ihoro lias been a groat output of work. 

A.827. Jnvcitigators originally began working on vitamins and found that 
sometimes vitamin was not ns important a factor as minornls ; they switched 
■on from litnmin to minerals about 1023? — Quito so, 

A.828, Is it now definitely accepted that vitamin 13 does exist? — It is n 
recent ni rival in the vitamin field; it has boon accepted. 

A.820. You do not suspect that it is vitamin B? — My own definition of 
' vitamin ’ ia a >vido one ; I mean by it all thoso substances m fond winch 
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exist in very smnll quantities whether they are organic or inorganic of which 
wo do not yet know the action. 

A.830. You have no proof as yet that old canal irrigation affects the 
quality of wheat? — Not ns jet. It is with regard to loamy soil that I made 
that statement. 

A 831 . If to got such results ns have boon got by you and Dr. Norris in 
Coimbatore, it is difficult to accept the view that canal irrigation would not 
hare an effect upon the quality of the crop? — You think it would have an 
effect? 

A.832. \ T es? — As I said, this work is still in progress. 

A.833. Indirect!}’ through its effect on the mineral constitution of tho 
soil? — Obviously the quality of tho soil and tho kind of soil are going to have 
a great effect. We are going to find, I think, different effects on loamy soil 
and sandy soil. 

A.834. You used ono vorj’ illuminating word when you were talking of the 
addition of vitamin or the need for vitamin; you referred to tho “spark” 
of tlio vitamin being u anted to make the rice effective I think the illus- 
tration is a familiar one. Would you agree that if we use tho metaphor 
of the car we might compare the effect of tho nco to tho influence of the 
petrol m the working of the car and the vitamin to the sparkling plug? — 
That is what I said. 

A. 835. Then, you agree that provided the rice has tho necessary addition 
it is a most valuable food? — Yes. 

A.836. Would jou agree, to use a common phrase, that ono of the reasons 
why wheat is so much more valuable universally than rico is that the one 
is more or less a fool-proof food and the other is not? — That is a very good 
expression. Whole whent is a fool-proof food. Tho energy valuo of rice and 
wheat in equal amounts is precisely the same. For instance, ono ounce of 
rice has a calorific vnlno of 101, whereas one ounce of wheat has a calorific 
value of 103. But the difference in tho nutritive valuo of tho two grains is 
enormous. 

A.837. Sir Henry Laurence: If a man ents wheat ho will find all the 
necessary elements for liis nourishment provided ho takes milk. But if he 
eats nothing hut wheat ho also will got ill? — Yos. In much tho same manner 
as if you give tlio engine of your car petrol hut not enough oil it will got out 
of order. Similarly if you givo a man only wheat, you will cause him to 
get ill. You must have a natural balance in all theso things. One of the 
great troubles in this country is that people, cannot provide themselves with 
tho other suhsfanccs to make good tho deficiencies of rice. 

A.838. If you havo to put in this natural balance, I do not understand 
what you mean by “fool-proof? — Wheat is in itself fool-proof; but it docs 
not in itself constitute a complete food, 

A 839. You cannot injure it? — No, unless by making it into wheat flour, 

A.840. Sir Thomas Middleton: Is it noi tho case that tho feeding of cattlo 
and goats on villago refuse is usually accepted as a proof of mineral defi- 
ciency? — It is usually. 

A.841. So that wherever such a state of affairs is common the position 
ought to ho closely investigated? — It ought to be; it is certain that tliero is 
a deficiency. 

A. 842. Dr. Hydcr: I want to put a few practical questions with regard 
to this matter of nutrition You Bald to the Chairman that jou had no ono 
to whom j'ou could hand over j’our work. I wonder whether you ore ac- 
quainted with the internal working of Indian Universities. Supposing our 
M.Sc.’s iii Bio-chemistry, medical graduates, or agiicaltural graduates, wero 
placed under you for training, could you initiate them into tho methods of 
research, and go away with the confidence that they would carry on jour 
work? — Do you ask mo whether I could do this? 

Lieut. -Col. It. McCarrison. 



Ill 


A.S43. No. I ask whether you think that graduates who como out of our 
Universities with Dogiocs in Bio-chemistry, Physiology or Medicine could 
Undertake woxk of tlui kind winch you nrc carrying on? — My present opinion 
of such Indians m> have served undet me is that nutritional work pnrticulnrly 
appeals to (hem, and personally X would ho hopeful that amongst, say, every 
hundred moil, who would pass through my laboratory thoro would be sovon or 
eight who would bo capable of undertaking originnl research in nutrition. I 
should not expect to find very many more. But those hundred hove not 
passed through my hands, and until you see a man woikiug, how he shapes 
mid what thoughts arise in his mind when ho sees » picco of ivotk in front of 
him, jon cannot say how' he will turn out. 

A.Sfl. Is the University of Madras taking interest in jour work? — J know 
that the medical profession of Madras generally Jakes a sciy grent deal of 
intoie«t in this work. 

A. Sift. I wonder whether they have a Ohnir for Bio-chemistry in tho 
University of Madras? — I do not know whether there is or there is not at tho 
present time, hut a Chair for Bio-chemistry is a very important addition to 
any Uniierbity. 

A.816. Passing on to another point, you know' that somo Indians have 
taken to European modes of Using. I was wondering whether tliev were not 
after rising from one pit going to fall into nnothei pit ?— -Mnnv of them would 
he out of tho frying pan into the fire. 

A. 817. Yon know that lemons are very largely used in this country. As 
soon as people heroine Europeanised they lake to aerated wnterb, such ns 
lemonades, and tinned foods, and also perhaps to polished rice. T was 
wondering whether tho higher Incidence of disease among educated Indians 
was due to their adoption of European ways of living? — In answer to this 
question I would snv that each Commissioner who rross-oMunines mo suggests 
oilier lines of nutritional research. In order to answer jour question, it is 
liecessnrj' to extend tho facilities for the investigation of such nutritional 

problems. 

A.818, For instance, heaUTiy and big-honed students from the north who 
como from their villages and are drafted into these colleges and Universities 
loso their vitality; that is my experience ns a teacher In a Northern Univor- 
sity. I was wondering whether the change was duo to their adoption of 
European ways to some extent?— -That i« one of the things which wo will ho 
very happy to ascertain for you provided you givo us your help to start an 
"institute of nutrition. 

The Chairman ; Probably Dr. Ryder may lie content to know tlmt it 
niry not bo due to then adoption of European customs; there may ho 
deficiencies in tlieir diet not necessarily present in Euiopean diof. 

A. 810. TheJRaja 0 / Parlahimcdi: You say beriberi is confuted entirely to tho 
East Coast of this Presidency; is it because it is a rice. eating nron? — Yes; 
beiibcri occura only within about 45 miles of tho roast in tho rico growing- 
areas; it exists in the North East Coast of Ibis Presidency, from Ctnnjom 
downw atds. 

A.850. Thoro are, of bourse, favourable climatic conditions for the piodne- 
tion of tlio direaso? — Tho climatic conditions nxo certainly favourable for its 
produt lion, 

A 851 . Have you got the full history of the beriberi disease ?— We have sue* 
f coded during tho last year in pi educing truo bonbon .in toy laboratory; wo 
have had 17ft rates of il produced in animals, nnd T think now we can safely 
say that we know a grent deal nbout it ; we eorlainij know how to prevent it 
hut whether we shall ho able to find the net uni raosnl factor of the dt* on*o 
remains to bo seen. It is not n mailer of very great practical importance. 
Whether we any tlmt beiibcri is duo to an undiscovered substance X and 
whether wo find that substance or not, wA certainly know how to prevent 
tho disease. 

A.852. In them any objection on Ilia part of tho department to have all* 
that published in tlio vernaculars P — No; I think that is one of U 10 rensofi* 
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ttlij the work on tins subject should bo extended ;* there should bo a Publicity 
Department ns part of a Department of Nutrition. All theso thine; which 
wo ascertain in the couiso of our work should bo put into simple language 
and widely published in the vernacular papers. 

A 833 Can it bo undertaken by any private individuals on application? — 
I should think it can bo; I do not see any lenson why it should not be, but 
that is a matter, of course, for the authorities concerned to decide. 

A.851 S ii James UnrKenna : I understand you aro of opinion tbnt tbo 
work jou are doing at Coonoor and tbo work that Sir. Worth is doing at 
Bangalore and tbo work tbnt is being done at Coimbatore on nutrition should 
bo linked up? — Yes. 

A.855, Would you liko that work concentrated in one institute? — Not 
necessarily so. 

A 856. You think it is possiblo to w ork up a link between the three exist- 
ing agencies? — Yes. 

A.837. Or would you prefer to have tbo whole thing under one roof? — I do 
not see any particular point in that; there is more room for oxpnnsion of tlio 
work ns it exists at picsent than if all the throo were situated in the same 
budding. For instance, work on animal nutrition would havo to go on being 
done in Bangalore, ns there is no space for it at Coonoor. Tbo work on 
human nutrition would have to go on being done in a reasonably good climato, 
because nfter all tlio output of work is entirely dependent on tlio man doing 
it, and be will do much hotter work if he is in a reasonably good climato than 
lie will if lie is in a bad ono; that Is tbo reason why I am doing my work at 
Coonoor; it wonld not suit mo so well to do it elsewhere. 

A .808. Yon would not like to lm\o a central institute on nutritional 
research which would bo working through all theso three branches ns at 
present? — Yes. 

A .850. Tbo relations are apt to break down if wo merely link them up; you 
would bnvo no objection to calling it a central institute on liutritionnl 
research working in all theso three branches?— No. 

A.8C0. Havo you sufficient work for yourself and a full-time Bio-chemist? 
—I have sufficient work for half a doren Bio-chomists. 

A. 801. You emphasise tlio very considerable possibility of getting capable 
young Tndinns to carry on this work, but tbo facilities for teaching would 
not bo so great if the work is scattered in different places ns they would bo 
if you bad a contrnl institute? — Any young Indian taking up this work 
would bnvo to take up one department of it; if he came to me, for instance, 
to do human nutrition, he would probably stick to it for tbo rest of bis Iifo; 
bo could always visit tlio other centres and see what is going on thoro for 
educational purposes. 

A.8G2. From that point of view, a scattered arrangement would not bo 
any good? — 1 do not think so; It i*j an important matter for instance, to 
extend the work at Coonoor. Tlio jam factory, is a lni'lding I wish to acquire, 
because, as I told the Chairman, it is very suited for work on nutrition, and 
it has been suggested to mo by tlfe Director of Agriculture of the Madras 
Presidency, thnt it would be an excellent thing if the work which Mr. 
Viswannth and myself aro doing could bo carried on by a Bio-cbcmist of tlio 
Agricultural Department, who, if he bad the buildings of tlio jnm factory, 
could do so under my direction, 

A.863, Tlio momont you have tbo jam factory’; J ou begin_by pooling in 
that place one of tbo connected brandies of the work? — Not quito that. 
Their idea is that it would take the man a good year or more to learn bow 
to do these experiments; it is not merely a case ol having half a down ears 
and putting them in a cage; there is a groat deal to learn, and what he 
would do. would lie to learn liim'clf and so tonch others. That .vould be a 
means of spreading the work, so that routine testing of vegetable foods by 
biological assay could then go on being earned, out by an Agricultural Chemist 
in other parts of tbo Madias Presidency. 1 

Iiiout.-Col. It. McCarrison. 



113 


A.8G4. Assuming Jlmt yon do got tlie jam, factory) you would still retain 
Coimbatore and just extend your onn operations? — Yes. 

A.8G3, Trojtswr Gangulcc: Apart from diseases that actually break out 
owing to dcficionries in diet nro you of opinion that any such deficiencies 
leave tlie body defenceless against other diseases? I mean the responso of 
tho body to immunisation? — That has been definitely pi oven. 

A.8GG. From that I gather lii.it nutrition investigation will throw much 
light on preventive medicine? — Yes. 

A.867. You said in ansa or to a question put by the Chairman that you are 
the only research worker in India in this nutrition investigation? — Yes, that 
is so. 

A.8GS. And this subject of medical reseaieh is directly under tho Govern- 
ment of India now? — T am working for the Indian llcsearcli Fund Association 
which, I beliore, is a private fund, and it is contributed to of course by tbo 
Central Government. 

A .809. I know; apart from the reseat ch fund that you arc referring to, 
the whole question of medical research is under tho Government of India 
directly. I menu tho question of medical research ns a general subject apart 
from tho Indian Research Fund Association? — There is no other research 
financed except by tho Research Fund Association, so far ns I am aware. 

A.870. It is rather difficult for mo to understand why tho Government of 
India lias not tnken ndequate interest, in that work ; is it lack of equipment 
or lack of intorestp— How do you moan the Government of India lias not 
taken an interest? 

A.871. Because, you say you oro the only research worker in India? — Tho 
Government of Indin, I lake it, lias got other fi«li to fry ns well as nutrition 
research. 

A.872. Do tho medical officers belonging to tho superior grades recoivo 
training in rcsenreli work in dietetics? Do thoso of thorn who come over to 
this country" get any trniningP— If you moan young members of tho I. M. S., 
nowadays they get intensive training. 

A.873. Beforo they" come over to this country P — Yes. 

A. 874. It is not Jnclc of trained men? Wo ran get trained men for llio 
purpose, if you hnvo tho institute? — You can get mon who know tlioir 
A. B. C., they can rend, so to say; no man is trained until ho lias been 
through tho mill and attempted to do tbo work himself. Rcsoarch itself is 
difficult ; wlmt I mean is that there are several kinds of rcsenreli ; the man 
may simply follow in the lend of somebody else. 

A. 875. And eannot take tbo initiative P—' Yes. For lesenrcli in this country 
we want men with imagination and rapacity for initiating it. 

A.870. Do you suggest thnf Midi workers eannot ho found in the superior 
grades of fho service? — No, I do not Miggest anything of tlio kind. I consi- 
der still that thero is no function of medicine which cannot bo fulfilled by 

officers of llio service to whirli T liavo tlie honour to belong. 

^ 

A.877. Do tho Government of India send men abroad, either to America 
or Japan, for frniningP — They sometimes do.' 

A.878. In 1923, I understand llio Rockefeller Foundation mndo an oflerp — 
Yes. 

A.879, And tho Rockefeller Foundation is nil international organisation P 
—Yes. 

A.880. Willing to eo-opornto with any body in nn.v country for the pur- 
pose of training in thin sort of nutritional research. Could you toll the 
Commission what tho Government of Tndia has done to nvnil itsolf of tho 
nniquo facility offored by tliis international bodyP — That, I am afraid, I 
cannot answer, because I have not had any experience of tho Secretariat of 
tlio Government of India, and 1 do not know what they have dono in the 
matter. 
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A.8S1. You nro aware of that offer? — I can aware of it. 

A.882 1 think three men \'Oto sent from this country? — Were thcro tlireo 
sent? 

A 883 To the Johns Hopkins University; what happened to theso men 
when tbev returned? — I do not know; I tlunk one was Major Shokey, ho is 
now nt the Hnffkine Institute 


A hM You aie not snare of the conditions on which the Rockefeller 
Foundation made tlic-m offers? — ] am not, 

A 885 Tlicie was a proposal b\ the Government of India to start nutrition 
work in this country, and it was suggested to secure the sort ices of Professor 
Sniki of Japau, ore jau aware of that? — I have hoard that something of tho 
soil was suggested His services are quito nnuecessnrj. 

A 880 Could you toll the Commission at what stage the proposal nor 
rosls? — I do not know at what stags' the proposal now rests; I know 1 hnvo 
not sneeoeded in finding tho name of Dr. Sitiki mentioned in nutntionnl 
literature. 

A.8S7. IIo is, I think, Dnector of the Imperial Institute in Tohio? — Yes. 

A.888 Is thcro mi} definite proposal lieforo the Government of India with 
regard to }our woik, either for its expansion or for its cessation P—Ono sonds 
up one's pioposais for tho nest year in tho usual way; thnt is oil one knows 
about it 

A .883 You ato assisted in your work b} a number of India ns?- — I have 
tlireo assistants 

A.S90 Are }ou satisfied with them 5 — All of them are most admirable. 

A.891 Can they do tho statistics work well? — They ennnot, but I hare had 
the ndvnntnge of liming tho services of the Director of l’ublio Health’s 
Statistical Assistant, who has given me most valuable assistance. 

A, 882. Which nro tho most important from tho point of view of deficiency, 
vitamins or glands® — I cannot say. Comparison” in regard to substances 
essential for metabolism me difficult. They nro nil equally important 

A.893. What aro the criteria of a good diet?— It is a general, question. 
Tho diet should be pcrfetll} balanced m respect to proximate principles of 
tho food which nro proteins, cnrbo-lijdintes, fats, enlts, and water, Jt also 
should contain a sufficiency of vitamins without which, ns I oxplnmcd, tho 
normal professes of metabolism aro impossible. Those aro tlio criteria of a 
good diet. 

A 891. One word about this Indian Research Fund Association to which 
you made reference Iu what sense do yon think it may bo designated ns 
semi-official bud} or oignnisation ? — I believe tho Government of India con- 
tribute lnrgolj towards it I understand it lias a scientific advisory board, 
and tho governing bod} of the Indian Research Fund Association has a 
number ot officials woi king on it. 

\ 895 Iu tho governing body, T do not find a singlo non-official. Docs it 
-consist of officials only?— I do not know. I am not familiar with its consti- 
tution, pel Imps not so familiar ns I ought to he; but to tell you the truth, 
I hnvo not thought about it 

A 890. The Chairman: Thcv send you the money and you do the work?— 
Yes. 


A.S9". Mi. Oah a I • Are }on iu n position to venture an opinion as to Iibw 
fat povoity entcis into this question of nutrition?— -I am not in a position 
to do so. It is outside iny kind of woik. 


-A.S93. Ordinarily one would expect that unpolished rice should be cheaper 
than polirirnd lire and white flour?— Yo. But if peoplo bought aUa, the} 
I'miWnot be doing themselves an injur}, bcr.vnse aUa is the better of the two. 

A.800. In the case of tho army rations, I think the rito catci’s ration is 
ncttuilH inoro o*tpou*»no thnn tlio aita efitcr’s rationP— lw. 
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A.900. In the ca=o of a man not necessarily affected by poverty, it is a 
•question of unsuitability of the actual diotp — Yes. Many of the better class 
-of people in England feed themselves unsuitably. 

A.901. Have you made a study of the food consumption by cultivators in 
.the special tracts of the Punjab ? — I have not. 

A.902. Theie was on enquiry by a Colonel of the Indian Army Sorvice 
•Corps, the Inspector-General of Prisons, the Superintendent of the Mental 
Hospital and a Professor of Physiology, who discussed, the dietary from 
various points of view. Do you think similar enquiiies into tlio dietary ot 
the rural classes would be of any help? — Yes, of immense help. 

A.903. I seo the army ration scalos have been worked out to give a com- 
plete ration, with vitamin values also. Is that scheme approved by you? — 
It has not come to me for approval. 

A.DOI. It was issued by the Director of Medical Services? — It has not 
come my way. 

A.905. In answer to a question from Sir Homy Lawrence on this question 
-of milk, you said that milk wos a very important item ; but in a very large 
tract of country in China, Japan, Burma and Sinm, milk is not part. of the 
diet at all. How do you reconcile that with your remark about milk? — 1 
should imagine that the people in the tracts you refer to are not of good 
physique or that they use other foods, such as fisli, which may to. some ext out 
compensate for the want of milk. For instance, in Japan there is moie beri- 
beri than probably in the rest of the world, all the countries put together. 
“Obviously, Japanese do not receive enough piotcin; otherwise, they would bo 
bigger people. 

A.900. You say that milk is very necessary, but still the Japanese and 
Chinese as a race have boon in existence for some thousands of years?— There 
is no reason why they should not continue to exist but their physique is 
smallei . 

A.907. The constitution of the Burinan may be duo to bis not taking 
milk? — Yes. Nona of those countries aro very healthy countries. 

A.908. Is dal not an adequate substitute for milk? — Not for milk. It is 
an excellent substitute for mutton. I€ does supply a sufficient amount of 
protoin ; tboro is no substitute for milk. 

A.909. Dr. JLvder: Have you os or seen a tall Japanese or Chinaman? — 
I have novor beon either to Japan oi China. 

A. 910. Mr. Kamat ! As national habits of diet cannot bo changed in a 
day, I should liko to know' what advice, for instunce, you would give to tho 
Madras people to attain tho same efficiency as tho Punjab people, say, for 
example taking more pulses and dais in their food, for the time being? — The 
.answer to that is this : that thore is only a certain amount of pulse or dal 
which thoy can take. Everything over about 4 ounces of pulse will bo 
useless. They cannot deal with it. Tho protein which tho pulse provides 
they cannot assimilate. So it will remnin in the intestines and will give rise, 
as Colonel McCay showed 14 or 1C years ago, to anothor sort of disease. So, 
•oven with the pulses tlieio is no hope for them to rise to tho snmo standard of 
physical efficiency ns in the Punjab, If, however, thoy consume more milk 
*nd green vegetables, then they can attain a reasonable stato of physical 
sffieiency. 

A-911. I want to know also tho value of pulses versus meat. Can those, 
who do not touch meat and depend on pulses, have the samo efficiency as 
meat-eating peoplo? — Provided the rest of their diet is complete, provided 
thoy tnko a sufficient amount of milk, they will do admirably on pulses. 

A.912. So tlio whole question comes back to milk? — Yes, it comes back to 
milk and to tho balance of food. 

A.913. Mr. Galvcit: But milk is not part of the airoy ration? — The mon 
get ghi in its place. 

A. 914. Mr. Kamat : There is just one question about publicity. Would it 
be possiblo to embody your results into school text-books in simple language, 
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including also the charts on n small .scale? — It would bo quite possible. In 
the institute of nutrition, which wo are all thinking about, thorc will be 
some man who will bo specialty engaged in tho production of these pam- 
phlets, because it will take a man all his time to do it. It would not bo 
possible for me. 

A .015. With Indian assistants? — Yes. 

A.016. For tho benefit of tho succeeding generations? — Yes, to the great 
benefit of India. 

A.017. What is tbo amount of tho annual grant made from tho Indian 
Hcsonich Fund roughly? — 1 think including my pay, 1 get about Rs. 70,000 
per year, 

A.018. And if you w’ant more money, I bolioro it will bo available from 
this Fund? — When I linvo boon actually working for tho Fund I have not 
so far been stinted for monoy for my researches. 

<Tho witno f s withdrew.) 

The Commission thin tool oral evidence o{ Major-General V. II. Q. 
Hutchinson for which see Volume III and then adjourned till 9-30 a.m. cn> 
Monday, the 30th Mo vernier, 1930, in Calcutta. For the proceedings of 
meetings from SOlh Mot-ember to 7th December 19SC (excepting the cvidcncc- 
of Dr, E. II. Paseoc which follows), see Volume IF. 
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Fia. 1. 

Show h Iho rolntivo values of certain National diets of India (vide tc.\t of 
Evideueo on i>ago 101 and Chnit 13). 'J'ho rats selected t epi C'-ent in onch ease 
llio avciarj c weight of the animals in their particular gioup. Photograph 
taken on the 140tli day of the experiment, Cmnpmo Chnit 10 showing the 
percentage inoicnbo in kody-w eight on the 80th day oi the oxpciitnont. 
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Fio. 2. 

Shows the effect on rnts of n “ Good dint *' slid n " but oih>,*’ Tiro formei 
wns such ns is irotl by the Sikhs; the int'pi Midi i , N u f'l hy nony Huro|)nr>is 
of fho pooiw t ln'so (rifle io\i ol Uvidcnn.' on ;>,»(*<• luJi. *T Iio latter diet is 
no bolter limn the* diets of Hcnpnl and Slndi,.-; in '<«vo v*- 1 juris iicinp; »• or to. 
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CHART B, 
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CHART D. 



This shows (1) that no growth results from a basal diet which con- 
tains no vitamins although it is complete in all other respects (lower 
curve) ; (2) that the nddition of cod-liver oil to this diet — which provides 
vitnmin-A— does not improve m.ittoi s much (second curve) ; (3) that 
tho addition of cod-liver oil and yenst which provides both vitnmin-A 
and vitnmin-B does result in fairly good growth. (fifth cuivo), this 
growth being bettor still if tho source of tho vitamin-B is mnnnite 
instead of yenst (eighth curve); (4) flint tho addition of yenst alone 
(fourth curve) gives almost as good growth ns yeast md_ cod-liver oil 
(fifth curve) showing that tho olive oil used in the linsol diet contained 
some vitnmin-A; (6) that when one gramme of wheat or cum'bu or 
cliolam or paddy was added to tho basal diet os the sole additional 
source of Vitamins, wheat was found to ho by far llm i idlest in tho'o 
substances so necessary for growth, and paddy by far the poorest; while 
tho other two grains occupied an intermediate position in this regard : 
(6) that ono ginmme of wheat gave ns good growth as cod-liver oil and 
mnrmite put together and hotter growth than cod-liver oil and yenst 
and (7) that no artificial diet was n« good as the natural " stock diet ” 
used which consisted of chcvatiis of <tff», sprouted grain, milk, butter, 
green leafy vegotnblcs, fiuit, tubers, roots end fre-h meat on.u week. 
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CHART J-l, 



This shows the effect of parboiling, milling and polishing on rice 
'J'hib was tested by feeding gioups of pigeons of the same initial aggre- 
gate body-weight (and of an average body-weight of 310 grammes) ou 
the various products of a “ red Samba paddy.” The birds were fed 
exclusively on these products for a period of 100 days or until denth. 
The raw unpolished rice iB the best Being slightly better than the raw 
paddy itself, due, no doubt, to the consumption of a certain amount 
of unnutritious husk with the latter. In both oases the diet keeps the 
birds above “ maintenance lovol ” (that is, they do not lose weight). 
Parboiling lowers the value of the rice to some extent (it preserves its 
vitamin-B but causes loss of vitamin-A): and milling and polishing of 
the parboiled rice further reduces its vnluo duo to loss ot vilamui-B 
and other substances in tlio process. But even the highest degree of 
milling and polishing docs not remove all the vitamin-B from parboiled 
rice while it removes almost all if the rice is not parboiled but is milieu 
and polished in the raw state (bottom lino in ehnit). The arrow on this 
lino points to the " vitamin value ” or tho law polished rice: 0 - 33. It 
ought to ho l’O to ensure that the birds will be kept at maintenance 
level. 
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This shows the optimum food conditions for the production of the 
disease coiled horibori. This disonso is a condition of polyneuritis, w ith 
hoort disonso nnd diopsj'. Tile linsnl foctor in its cnusotiou is n diet-- 
usually composed laigoly of polished rice — which contains “ too little ” 
vitnnnn-B for “ mnintonunco ” polished lice nlone docs not cause it 
(lowest lino in clunt) because tho vitamin vnlim of this i ice k so low 
(0 24) that tho animals cannot li\o at nil. The disease only niises when 
tiio diets, such ns tho<io noted as A 13 C and 1) on tho clinit, have vita- 
min-]) values which happen to lie between 0 - 70 and 0° — the am.' nut oi 
vitamin-B lequirud for *“ maintenance ” bain" i ^presented as VO So 
that if a liltlo chit In added to the diet of polijicd i ice so ns. !o raise the 
\itamin-B value oi tlio diot to any 0-P then beubcii will itnse. 
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CHART L. 



This shows in the Mime way tho comparative values of some 28 rice' 1 
in common use in India. It will ho noted how greatly they differ, due 
in the main to tho degree of milling and polishing to which they have 
been subjected. Tho lour bottom lines show tho disastrous efforts of 
much, washing of raw milled and polished rico prior to its consumption. 
This is duo to tho fact that yitauiin-R is soluble in water, s>o that any 
amount of bills substance left in the ’ice may bo v aohed out of it. Othei 
important substances nro also washed out in tills wny: notably phos- 
phorus. 
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GOITRE AT THE ROYAL LAWRENCE MILITARY SCHOOL, 
SANAWAR. 


1016 1017 1018 1010 1920 1921 1922 1923 1024 192 ;! 1920 



This sliows the eradication of goitro fiosn n school (of .}0J eelioluu- 
in tiio Punjab wlioro goitro bad prov ailed miicg the estn»>lis' , /jon< 
the school after tho Mutiny. 



OHABT P-1. 



of 14110(11. Five j»i oti t ii ■'"of young rats woio us.ee! : ono recoiled ft basal 
diet only w hi eh u ns oomjiloto in every lospcct but liad no vitnmin-U 
niul voiy litt]e r vitnrom-A, no growth totalled (bottom curve); nnotlier 
had ‘the t>aiuc diet plus eod-liver oil to proviuo vitnmin-A, again no 
growth resulted but death was delayed; a third had the snmo diet plus 
cod-liver oil (to f apply vitnmin-A) and maimilo (to supply vitumin-B) 
(3rd crave) when good growth resulted; a fourth had tho same diet 
plus one grnmmo of wheat, groan on soil manured with n complete 
chemical rosnmc, (ns the sole added source of vitamins) mid good 
growth resulted equal to that given by cod-liver oil and liinrinite toge- 
ther (4th curvo fiom bottom); a fifth had tho same diot plus ono gramme 
of wheat, grown on soil i. ■«■(! with cattle manioc, (us tho solo added 
source of vitamins), hotter growth insulted. Tho wheat grown on soil 
mntiuicd with cattle manure is thus approximately 17 nor cent hotter 
than when grown on tho snmo soil immured, with chemical mnnuic. TIio 
snmo result lias recently been; 'obi allied with oats and an har grown at 
Pusn. ‘ * - 

I „ , 

Liout.-Col. It. OTcCarrison. 
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This shows the relative values of (lie snmo wheat when* grown on tlic 
O'cncriniental plots lit Coimbatore uliiclirccoh ed cattle immure, eheini- 
cnl nmimronnd no manure nt nil. •'^Ht-rcnmrlinWc 11ml though the 
yield in grnin from the “ no lvmnuro plot ” is so nuiclt lower tlinn either 
of the others, in iiiitritivo and vitamin values it is higher tlmn the 
ehomieiilly manured pioduco. 'Dio 'nine result has rcieniiy heon noted 
for outs and tithiir grown at Pusnj so it is not a ehnneo result. 


Liout.-fcol. R. McOnn ison. 




CHAUT Q, 



WwiWol, It, JfcCftrrjfion 


polyneuritis tor a longer time, If the \itanun 
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Tuesday, December 7th, 1926. 
CALCUTTA. 


PRESENT J 

The Mauquhsu ov IdMUTncow, DJj. (Chairman), 


Sir Henry Staveeky Lawrence, 
K.G.S.I., I.C.S. 

Sir Thomas Middleton, K.B.E., 
C.B. 

Rav Bahadur Sir Ganqa Bam. Kt., 
O.I.E., M.V.O. 

Sir James MacKenna , Kt.. C.I.E., 
T.O.S. 


f Mr. H. Calvert, C.I.E., T.O.S. 

Rnjn Sri Krishna Chandra Gaja- 
eati Narayana Dro of Pnrla- 
kitnedi. 

Professor N. Ganoueee. 

Dr. L. It. Hyder. 

Mr. B. S. Kamat. 


Mr. J. N. Gotta, I.C.S. 

Rni A. O. Bannehji Bahadur 

Mr. J. A. Mahan, T.O.S. 

Mr. F. W. H. Smith. 


(Co-opted Member*.) 


( Joint Secretaries.) 


Dr. £. H. PASCOE, M.A., D.Sc„ F.G.S., F.A.S.B., Director, 

. Geological Survey of India. 

Replies to tho Questionnaire. 

Question 10. — (J) Tho few romnrks 1 hnro to offer under this Lend form 
a corollary to Dr. Watson's paper published in a Supplement to the Indian 
Trade Journal (Vol. X, 27th August, 1903). 'Ilia prevention ot tbo waste of 
this valuable fertiliser evidently depends upon tho availability of nn equally 
cheap and efficient substitute. Of the three possible substitutes Dr. Watson 
fallowed that according to price" in 1903 keiosono urna out of tho question, and 
that wood could compete only In Madras, whore it was n clieapor fuel, nnd in 
Bengal, where its price was much the. Rrinio ns that of cowdung eftke. Presnrn- 
nhly wood could have competed also in Upper Assam and tho jungly parts ot 
Burma. Dr. Watson showed that the Belling price of cowdung cake was 
entirely fictitious and that its real value was at leant 2f times greater. Cow- 
dung cake, in fact, ought to have been the dewiest fuel— -dearer oven than 
kerosono oil (sco Indian Trade Journal , Vo!. XIII, p. 307 ; Juno 17th, 1000). 

I have been unnblo to obtain in time figures regarding the present-day prico 
of cowdung enko. The nverago price of Bengal eon! wan nbout Rs. 642-0 jn 
1908 nnd about Rs. 7-9-0 in 192B. ’ I slmll nssumo that the present ratio bet- 
ween tho prices of cowdung enko ohd coal differs ib no large extent from tho 
ratio in )W18. Dr. Watson V, figure showed that in most parts of India coal 
was a clasiS.-pnil moro promising eompotitor, nnd it is On (his that I would 
submit n fow romnrlcs. 

If cowduhg onlre wore estimated ill its real value, wo may assume that 
nono of it would ho used for fuel purposes, dor eosl. eoke, wood and oil would 
ho considerably cheaper. TItc.jnoro tho value of'cnndiuiR tat.e cntild lie 
brought homo to tho agrionlturiftl, -tho higher wauldrho It s prise. A poitit 
would poon ho readied nt.whirli^otjier f units wonlil supplant itj*iw>d the first 

Dr. E. E. Poscoo, 
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of these in most of the Provinces would be coal, or, more probably, its artificial 
product, coke. 

Thero are in India large quantities of second grade coal which finds such 
a limited market that in many cases it does not pay to exploit it. In a _ poor 
country hko India it is natuial to regard it ae the ultimato solution of the 
domestic fuel problem. Very little is known about the quantity and quaUty 
of tho coal, but tbo whole subject is nt present under investigation^ by the 
Geological Survoy of India. Dr. Fox, who is supei intending tha enquiry, has 
been asked to include in Ins progmmmo the question of the domestic con* 
sumption of all grades of coal and of tho soft coke produced therefrom, tho 
coking properties of tho various seams investigated, and, if possible, to some 
extent the improvement and cheapening of transport. Tho re-survey of the 
coal fields will toko another two or llireo years to complete. Any suggestions 
now made are made in anticipation of the results and are necessarily some- 
what indefinite. 


Tho reason why coal or coko is not competing to a sufficient extent with 
cowdung cake as a domestic fuel amongst the masses of the population ib lor 
tho most part one of prico. Much of the second grade^ coal of India is lying 
unworked, because the market price obtainable for it is too low to allow of 
its being raised remuneratively. If the price of cowdung cake wore raised as 
a result of propaganda work to a sufficient figure, it would bring the second 
erado coal into tho market as a competitor. A large pioportion of this coal— 
Dr Fox believes tbo gieater port of it — will yield a soft coke eminently suitablo 
for tho domestic chnlha. The coke is o little more expensive, heat for heat, 
than tho coal, as Dr. Watson's figures show, and the prico of cowdung cake 
would have to be increased accordingly boforo tbo coke could compete. 

With a suitable clntVta tmeokod second grade coal cau be used for cooking 
purposes. Very little oonl ia used, as such, in India for cooking purposes, the 
reason being that the smoke of it contaminates and gives an unpleasant taste 
to the food/ Smoko is not objected to so much in the air of the room The 
uso of coal for cooking purposes is to « largo extent limited ™ 

tho coalfields, and the reason why it is used them is ihat it ib given them 
frea. Even then tlio coal is kindled long bofore the operation of cooking takes 
place, and is reduced to a glowing coko before tlic food is placed over it Tb 
gaseous part of the coal is thus wasted. Sometimes employees 
pony club together and coke tbo coal allowed, on a small scale and, needless to 
say, in a wasteful manner, and uso tbo coke so produced in their cAtrt/rai. 

The trouble with o now typo of stove is the difficulty of persuading I” 81 "” 
ville«ers to huv it. Not only is there the usual intense conservatism-end 

^ iEh 

cost price to families buying their coal. It might 

a tow simple experiments) arc the briquetting of coal slide w th some > inert 
substance lo reduce tbo rato of combustion nna tho u*»c o 
the smoke to a minimum. 

The difficulties in tho ease of coal burned as ouch do not uppoar nwupereWo, 
but tho sutistitntion of coke seems to mo a F 'omTtimcs«litti 

Tbo prico of fcoft coko i* usually about oO per cent. * * difference 

more! than that of coal, hut, s« Dr. Watren i shows, heat .fra heat , the d»ce 
in prico is small. Much of tho second grado coal now being worhed is wot 
beenuso it is nccessarj to do so to get at the ^bettor-grad ^ ^ V Qrm j__ 4^ K U pc 
tbo high grade qoal of a 00am is taken ouV and tbo r CSt ^aken out 

of the seam-is loft behind Jra the ground, whether it mil ever ho taken out 

is a matter of price. 


Dr. E. H. Fnscoo. 
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Were an adequate market and a suitable prico obtainable, there is little 
doubt Hint largo quantities of solt coke— a fuel acceptable in nearly every way 
to tho Indian villager could bo placed upon the market and distributed by mil- 
ways and ultimately by bullock carls assisted perhaps in Romo cases by steam 
road lorries or motor lorries. Government could assist by improving tho roads 
where necessary. There arc in the Runigonj, .llinrio and Bolmro coalficldB 
thousands of millions of tons of second giado coal, much ol which would yield 
n soft coke. The daugei to tho beherno lies in tho absorption of profits by 
middlemen, and o maximum selling price would piobably bavo to bo fixed 
either by the coat companies in combination or by Govorntneut; in the latter 
case some soil of licensing system would perhaps ho necessary. 

Tho ideal medium for the distribution oi coal would bo canals. Unfortunate- 
ly, navigation canals, on tho whole, have met with indifferent success finan- 
cially in India. Nevertheless, I think tho question of tapping somo of the 
Inigo Dftmodnr Yalloy Coalfields by canal is worth careful investigation. 
Barges thus brought down to tho Ganges could be towed by tugs to tho populous 
trnots of tho Gauges Yalloy. 

Tho whole question seems lo depend upon the education of agriculturists 
to tlio value of cov, dung cake and thus raising it noaror to its actual vnluo. 
if this could be done, tho substitution of coke or perhaps in some cases coal 
would, I think, follow os a matter of uouibo. Tho question of bringing home 
to the iigricilltui ists the value of cow dung cake is outside m\ seopo. Really 
informative propaganda, by which I mean propnngandn which not only tens 
the enquirer what ho ought to do, but also why lie ought to do it, is perhaps 
tiie most important lino of action. 

It might bo worth while for Gominiiont to appoint n small, committee to 
considei the wholo motlor, the committee to include an agriculturist, a geologist 
and an engineer, with power-, to co-opt. 


Dr. B. H. l’ascoe. 
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Oral Evidence. 


A.919. The Chairman: Dr. Paseoc, you aro in charge of the Geological 
Survey of India? — Yes. 

A.929. You have piovided the Commission with answers to certain ques- 
tions in our Questionnaire and you are also, I think, responsible for the produc- 
tion of a memorandum on India's resources in mineral fertilisers, whioh memo- 
randum was forwarded to us by the Central Government sometime ago. Have 
you any remarks of a general character which you wish to address to the 
Commission at this stage? — No. All I have to aay I have put into my note in 
answer to tho Questionnaire. 

A.921. Your momoradum in answer to our Questionnaire is confined almost 
entirely to suggestions as to how Government or other agenoies may assist 
in solving tho problem of persuading tho cultivator not to bum cowdung? — 
Yes. 


A.922. You bavo provided us with certain facts and given references, the 
effect of which is to show that tiro actual calorific value of cowdung in rela- 
tion to its value cannot bo taken as sufficient reason for the practice of burn- 
ing cowdung in placo of coal? — Dr. Watson has proved that in a paper which Iibb 
appeared in tlio Indian Trade Journal. 

A.928. But you point out that apart from custom there is in this connection 
the matter of convenience in that the fuel is not burned in a fire-place with 
a ohimney, but it is very often burned in the open houso in a ohulha ? — Yes. 

A.924. Dried cowdung gives a slow smouldering fire whioh, I suppose, is 
ideal for cortain practices of cooking; is it not?— I suppose so. 

A.92E. Do you not think the difficulty of getting n fuel other than cowdung 
whioh gives a steady heat for long periods without any flame or smoke is one 
of tho prinoipal reasons why cultivators insist upon using cowdung?— Yos, 
that is tho principal difficulty. When villagers use coal they let it hum 
outsido until they have a glowing smokeless lire, which they then take into 
tho house and use for cooking purposes. 

A.92G. And it goes on glowing for a very long lime? — Yes, until the roke 
is exhausted. 


A.927. Without any chimney?— I boliovo bo. 

A.928. Do you suggest that thoie are any practical steps in tho way of 
promoting the wider distribution and cheaper production of coal tint Govern- 
mont might taka which might bo expected to lead to a substantial reduction 
in the amount of cowdung burnt? — I cannot suggest any action that Govern- 
ment could take. It seems to mo tho main point is to bnng homo to the 
cultivator tho value of cowdung, and by raising its pneo enable coal or coke to 
compete with it. 

A.929. I want to turn for a moment to the note on fertilisers to which I 
mode a reference. You give (bore full information about all that has been done 
in tho wav of a survey of those various products and natural deposits, uo 
vou think ‘that that survev is complete, or do you think that othc*- denosits 
ought to be discovered or made available? — 'Do you refer to any pnrucuiar 
doposits? 

A.980. No. Lot ns take them ono by one. Wbat about rook phosphates 7— 
I do not think thoro is any likelihood of an\ extensive deposits being found. 
.1 have a staff of only 30 to deal with the whole of India, and one cannot cover 
very much giound during the. year with such a small staff. But there is no 
likelihood of largo deposits being found. 

A.931. I take it nitrate of potash deposists in old towns an-l villages may 
exist almost to an unlimited oxtont?-Tho extent to winch rhev exist is 
unknown. / , 

A.932, What about limestoneP Is that a substance which exists in Tndia 
— That is a universal product that could. be obtained anywhere m India. 
There is bo lack of limestone. 'ih the.countrv esccpt in particular districts. 


Dr. E. H. Pascoo. . 
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A .983. And gypsum? — Gypsum is fairly universal ; there is not very much 
in Madras and tho Central Provinces, but in the Punjab, and Burma thero ero 
largo quantities of it. 

A.9S4. What is your method? Aro you carrying out a further survey in 
detail throughout tho country? — Yes; no have parties working in each 
Province and wo also undertake enquiries regarding any special problom that 
crops up, the testing of dam-sites for iustnnee and questions of that nature. 

A.933. You are gradually building up a more detnilod and complcto survey 
thnn that which exists at tho moment? — Yes. All our information is pubhshod 
ns soon as available. 

A.030. What about tho Indian Slates? — Wo lmvo in tho past dono a good 
deal of worlc in the Indian States, but n a cording to a recent order Indian 
States ore now naked to pay for such sutvoys, so that thoy sometimes refuse 
to have thorn. 

A.937. Is it your view that thero may be important deposits of mineral 
fertiliser in Indian States which have not yet boon discovered P — No. 

A.93P. How far do your responsibilities go? Merely tho discovery and 
recording of tboso matters, I toko it?— Yes. 

A.939. Aro you concerned nt nil about advising anybody about tho technical 
methods of extraction?— Wo help as much ns possible, but wo tnko respon- 
sibility for nothing of that sort. 

A.940, Nor, J tako it, do you interost yourself in the geographical position 
of those deposits in relation to areas whore roil deficiencies oxiBt in the neigh- 
bourhood?— No; wo lmvo not taken up Hint wide of tho work. 

A.041. That is important in relation to the henry charge for transport?— 
Yes. 

A.942. Sir Ganga llam: Does tho offitinl nolo* contain an account of tho 
deposits in tho Indian States P— It has reference to British India mainly; 
If wo lmd any information regarding Indian Slates It would bo mentioned 
there. 

A. 043. Professor Gangulcei With regard to pliosplintic manure for this 
country', yon nro definitely of opinion flint wo cannot look to mck phosphates 
for the supply of that manuioP— Yes. 

A.flll. What nbout Tricky nodules?— JDioy have been examined. Wo lmvo 
no information ns to quantity boenuso it is difficult to estimate; they oecnr 
in lentioulnr patches and one cannot verv well monsnro them, 

A.91B. So, we will liavo to depend on bonomcnl for phosplmtic supply?— 
Yes. 

A. 9 10. You are definitely of tho opinion that that is tho only source that 
India can tako top— IVo can supplement that with a certain amount of phos- 
phates. 

A.047. Not to any groat extent?— No. 

A.918- As regards second grade coal, have any experiments been dono with 
regard to its calorific value? — Yes; thero nro figures regarding different qualities 
of coal. 

A .949. What about quantity? — An ertimnte was made by Sir Henry liny don 
4 or 5 years ago, and his figure was 78,000 million tons of coni in tho* country. 
I suppose out of that about 7G,000 million tons would bo second olass coni. 
That estimate wns based on mining only to a depth of between 600 and 
1,000 feet; if you wont to 2,000 feet you might say tliero nro 160,000 million 
t tonp, * t 

A.OfiQ* Do jou consider timl Uwi presents n lmpetul field for tin* expansion 
of fuel supply?— Tho amount of coal available may, for prnefienl purposes, 
bo regarded as limitless, 

AMI. Mr, Calrni : Bo you think there is a large field for tlin use of coal 
dust and charcoal dust for village fuel?— Bo you mean first class coal or second 
oltws coal? 

' * Not reprinted: Note on, 'India’s Resources in, Mineral Fertilisers in 
memoranda prepared by tlin flpvcrnmentof Tm\ia toy .the ComimViau, 
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A. 952. Dust cool and dust charcoal, which is wasted?— 'With rlnot „ 

difficulty. ^ 4110 em ° U ' WIth *°° d <“ ro^do awS withthriSo 

first. Sm ° ke?_jYefi: ^ C ° al > 0U * iD ** *» »*• 

A.954. But charcoal is free from that?-You mean wood charcoal? 

A. 055. Yes? — Yes. 

A.05G. Have you any experience of charcoal briquetting?— No: it docs not 
como within my sphere. 6 1 

A.9j7. Mr. kamat: At present a lot of minerals is exported from this 
countrj in n row state. Have you considered the advisability of turning them 
into finished products w this country, so os to give occupation to the people?— 
Yes, Government are always willing to take any measure to encourage the 
manufacture of finished articles from the raw products. 

A.058. Is literature available in your department, if private enterprise comes 
forward to do it?— Yes. * 


A.959. Nat Bahadur Bannerji. You have suggested in this note of jours 
that if the value of the use of cowdung as a manure is taught to the people 
and they are given a cheaper fuel, perhaps a time will come when cowdung 
will bo used mostly as manure. And you are also of opinion that enquhy 
should bo made into the possibility of briquetting of coal alack with some inert 
substance to reduce the rate of combustion and the use of bellows to reduco 
the smoke to a minimum. Any experiment on briquetting coal dust should 
be conduoted on second class coal. Is any experiment being made in our 
country m that lino?— None that I know of. 

A.960. Have experiments been made in England and other countries on 
briquetting of second doss coal dust? — A mixture of clay and second class 
coal has, I believe, been used with a certain amount of success. 

A.960a. And it had a certain amount of commercial success P — That I can- 
not say, but it does minimise the smoke. 

A.961. That experiment is not being made now, and it will be bometimo 
before it is taken up by anybody here. The people of India do not commonly 
care for. the smoke, they even use steam coal. But generally they bum soft 
coke whioh has less smoke after it is rendered red hot (para coal as it is called 
in Bengali). If the coal-owners mauufaoture a larger quantity of this soft 
coke, do you not think it will be in a position to replace cowdung altogether? 
— Yes; that is my suggestion. 

A.962. How would you induce a large sale of this soft coke among the 
people in the interior of the country? — Raise the price of cowdung cake, and if 
possiblo lower the price of the eoko. 

A.963. Lowering of the price of coke has been done in two wajs, first, 
by the owners reducing the price and, secondly, the carrying railways reducing 
their freight. Would jou advocate a reduction of railway freight on soft coke 
by Government interference? — It is a question which I hardly feel competent 
to answer; it is not n goological question. 

’ A.964. The Indian Mining Federation, the members oi which deal with 

Becond class coal generally and most of whom have collieries in the Jharia 
fields which is coking coal, have approached Government with the request 
that the railway freight for soft coke should ho reduced by 60 per cent, so that 
they may offer Bofl eoko for fuel purposes. Do you advocate it? — It would 
certainly havo the effect of reducing the price of soft coke, but I cannot say 
that I nm keen on Government interference in things of that kind, from a 
general point of view. 

A.965. What the Government will do is neither my lookout noi yours. If 
soft coke will be within the easy reaok of the common masses, they may bo 
induced to give up burning cowdung for fuel? — If we reduce it by 60 per 
cent I should say yes. 

A.960. Sir Gangs Ram: I 9 there o'ce&tral laboratory to make experiments 
on manures to be made out of .these natural deposits?— I have 0 laboratory 

Dr, E. H, Posooo. 
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in my ofiit-o in which wo carry out simple experiments of that sort, and the 
Government Test House at Aliporo carries out experiments on coni. 

A.9B7. Expotiments on natural deposits which can bo turned into manure? 
Supposing I send jou a natural deposit, would your laboratory give any results? 
— Ato could mini} so it for jolt and toll you what it consists of. 

A.908. Could jou say by wliat process it can bo mndo into manuro? — Yes. 

A .069. Sir Thomas Middleton: 11ns the Geological Survoy canied out any 
special surveys of Govomtneut experimental farms? — No. 

A.970. Has tho Survoy published any papers on the subject of tbo rotation 
of soil to lock formation?— 1 Tlio only paper of that sort which I reeollect is 
the paper by Center on reh. It is a vorj old paper. 

A.971. At tbo present time, aio jour survoy parties exclusively engaged in 
tho mineial areas?— No, wo have survoy parties doing purely seientifio work. 

A.972. On what scnlo do they map?— On tho largest scnlo for which wo 
can got topographical maps. 

A.078. 6 inch maps?— 6 inch maps mo not available in this country. 

A.974. AVlial do you get to work upon? — One inch maps. 

A.97B. Sir Ganga Ham : Aro those mops for enla?— They are for sale by 
the Survoy of India. 

A .070. Sir Thomas Middleton: Aro tho Geological maps published? — They 
are published in our publications with tho reports. 

A.977. They nro not issued separately for solo?— No. 

A.078. Have you any general geological ump« of Provinces on a scnlo of 
about 2 8 miles to tho inch? — We have a mnp on tho senlo of 82 miles to tlio inch, 
which wo aro now revising. 

A.079, Published for All-India?— II boa novor been printed jot; it is all 
coloured by hand, but tho non edition we nro going to hnvo printed off in 
colour. 

A.080. Vhnl is available to the public nt tho prr«ent time?—' Various mnps 
which appenr lit connection with memoirs. 

A.9S1. Hr. Hyilcr; Ytfui papei is h.wrd on the pnpci (ontnhutrd by Dr. 
Watson?— Yes. < 

A.9S2, Wlint would be tin mnnuiinl vnluo of n mmmd of eowdungP At 
present, if cowdimg is used a* manure, wlint would bo its value in rupees? — I 
understood it would bo uboul 31} annas n mnund, 

A. 083. That was in tbo year 1909? — Yc«. 

A .084. You do not pos a ess the figuirs for tho prt<-ent year?— I have been 
trying to get them. 

A.935 According to Dr, Watson's paper, its mnnuiinl \nltio would ho J1 
annas per maund, and when it is used ns fuel its value is *1 Minns?— An furl 
its value is annas. 

A .066. Ro, this country lo«es, on mery mnund nf row dung burnt ns fuel, 
about 7 nnnns?— Yes, ' 

A.087. Thai is tho net loss to ngrieultuic? — Yes. 

(Tlio witness -withdraw.) 

The Commission then adjourned till 0,30 A.u. on 'Wednesday, the Silt December, 

ll>°,6. Vo r proceedings of meetings Of 8ih December 1026, and 6th to 7th 

January 10S7, tea Volume IV, and for 15th to 10th Detembrr 1036, trr 

Volume V < > 
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Monday, January 10th, 1927. 
PUSA. 


Present : 

Tho Mahqdi sb or Ltkutdcow, D.L. (Chairman). 


Sir Henry Staveusy Lawrence, 
E.C.S.I., I.C.S. 

Sir Thomas Middleton-, K.B.E.. 
O.B, 

Rfti Bahadur Sir Ganoa Ram, Kt., 

0. 1.B., M.V.O. 

Sir James MacKenna, Kt., O.I.E., 

1. C.S. 


Mr. J. A. Madam, I.C.S, 
Air. F. W. H. Smith. 


Mr. H, Calvert, C2.E., I.C.S. 
Professor N. Ganqdlee. 

| Dr. L. K. Htder. 

! Mr. B. S, Kastat. 

j (Joint Secretaries.) 


Mr. G. S. HENDERSON, N.D.A*, NDJD., Imperial Agriculturist, 

Pusa. 

Replies to the Questionnaire. 

Question 1.— Reseaboh.— (a) (i) and (ii) I havo dealt -with this at largo 
under Question 4, Administration. Veterinary woik should bo an essential 
pnTl o£ any development in Agriculture. 

(6) and (c) The Agricultural Department* have so far merely touched tho 
fringo of tho possiblo problems for investigation and research. It is my opinion 
that tho first step should bo that of setting tho administration in order and an 
orderly surrey made of tho means amiable for an organised attack on tho 
present terrible state of agriculture and hioslock in India. 

Some crops have had more attention than others, but thore are crops such 
ns potatoes of gieat importance which liavo had little attention. Tho -whole 
quostion of grading of export crops, needs thorough investigation, probably 
drnBtic legislative action will bn required to raise the standard of Indian agricul- 
tural exports. This has boon found necessary in other countries. An example 
may be quoted of Canada regarding client and Australia regarding dairy produce. 
The wliolo field of agriculture and livestock in Indian's in the greatest need 
of investigation and research. It baldly seems possible to name any lines 
of work which would not directly or indirectly givo most valuable results, if 
properly prosecuted. Tho gloat dntigeis of couiso arc misdirected effort, waste 
and extrnvoganco, and in my opinion the real duty of the Central Government 
is to direct effort and public opinion along proper linos. Money is always 
available for tho prosecution of research either from tho trade or from the 
public interested. It would ho a thousand pities to soe a number of different 
agencies all working independently nnd not using their onorgies in tho best 
possiblo mannpr. India is certainly coming w ithin sight of such a state owing 
to the numbor of independent bureaux and committees which aTe being estab- 
lished simply because there is no central body strong enough to take them all 
into Us fold. ' -- 
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Question 4.— Administration. In my opinion the stogo hns now been 
reached in the, history of tho Agricultural Departments of Indiu at which tho 
greatest necessity is a thorough revision and reorganisation of tho existing 
administrative system. 

Tho most outstanding feature of tho growth of these departments in India 
is that their expansion has been extremely unequal, Tho original plan was 
that a stnflt of experts with a control teaching institution should he provided 
for each of tho Provinces m India, In somo cases tho Provinces began with some 
sort of agricultural organiention and so got a good start. An examination of 
tho present budget of tho various Provinces reveals this startling difference 
and this difference nppeois fo be ateadily ineieasing year by year. On one hand 
wo have tlia Punjnb spending IK 14,00,830 in 1024*20 and on tho other nido 
Assam spending Us. 2,72,708 and Bihor and Orissa spouding IK 4,81,020. 
This means that different parts of Tndin arc being colored for in vory different 
degrees. Other factors which complicate tho situation are first, tho Provinces 
have purely political boundaries; in !>amo cases they Rte less homogeneous 
than Is tho continent of Europe; also homogeneous tracts spread through two 
or three Provinces, Tho second important factor is that thoro is n largo area 
under Indian States which in many cases nro practically independent. 

If ilio present slate of affaire continues, somo of tho Provinces will hnve 
a very largo orgnninotion and will completely overshadow not only tho other 
Provinces but nlso the agricultural machinery of tho Central Government. 

Tho original idea of the Central Agricultural Department at Pusa was a 
body of scientific experts dirided into tho following sections: — 

1. Chemical rcction, 

2. Agricultural section, 

8. Jlycologioal section, 

4. Bacteriological section, 

5. Botonioal section, 

6. Entomological section. 

Tho Heads of these Sccliona wore presumed lo bo exports of such standing 
that they eorried weight in their branch of agricultural science throughout 
India. They were situated nt Pusa as o eonvomont centra or moro probably 
from motives) of economy as tho Pusa Estate was lying vacant. Tho Director 
of Pusa was the coordinating Head and tho depnrlmont as a whole was re- 
prearnted by tho Inspector General of Agrioultiiro who kept in touch with tho 
Central Government and hr means of extensive touring, wan acquainted with 
conditions in all Provinces. His odvieo was in request by tho joung depart- 
ments. This post was then abolished and tho Director of Pusa and Agricultural 
Adviser to tho Government of India were vested In tho ouo incumbent. 

In my opinion the time has now amved for a thorough consideration of 
this eitunlion. It seems to mo that the Department of Agriculture under tho 
Central Government has been too closely osroeiated with Pusa, Tho name 
Pusa and tho Central Agricultural Department nro almost synonymous. Tho 
only exception follows on tho creation of tho Section nf Dairying sit unfed at 
Bangalore. Hand in hand with tho extension which 1ms tahen plnco In rotnn 
of tho Provinces, thoro should have been expansion and extension not t>a much 
of Pusa, ns of tho Sections. Some of tlm ( ScoUons should have expanded and 
established eentres in other parts of India if anything like tho original propor- 
tion was to have been maintained. 

The present situation is further complicated hjr the establishment el vnrioua 
central committees and bureaux dealing with special crops, Mich iw the Central 
Colton Committee and the Sugar Bureau. Tuero in a branch of tho Central 
Cotton Committee concerned with cotton work situated at Indore, Tim Head, 
of this establishment is called tho Agricultural Adviser to the Indian States 
and Director 1’Jant Breeding Institute, Indore, and ia under n practically 
indonendont coramllloo. ' • 
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Tlie political aspect under tlie now conditions following the Reform Scheme 
is all important. 'Where tho Directors of Agriculture are in touch with current 
political affairs, there is a much greater likelihood of getting tho lequisite 
financial support and machinery for expansion. In some Provinces tho 
Director is a member of tho Legislative Council, in other cases, ho deals with 
tho Minister concerned, chiefly through permanent secretaries and under- 
secretaries. Difficulties may be caused by tho situation of headquarters and 
other factors. These factors have a large bearing on tho success of a depart* 
ment. In the Central Government tho Head of the Agricultural Department 
has to be frequently present with tho Government in Simla and Delhi while 
his mam headquarters is at Pusa and he has to do heavy touring to keep in 
touch with all the Piovinces in India. r 

We can now consider w liat the situation would be in the event of the large 
extensions which nro foreshadowed in some of the Provinces being givon effect 
to. It would be possible to carry on as at present with Pusa as the head- 
quarters of a body of scientific experts comprising tho advisory staff attachod 
to the Agricultural Adviser to the Government of India. In this case, tho 
general tendency undoubtedly would bo for Pusa to tum into a very centralised 
body having loss and less connection with current agricultural affairs in India, 
as the development of the Provincial Agricultural Department increased. 

The rotontion of tho present Board of Agrioulturo or even an enlarged body 
in its place would do little to holp matters. 

The chief criticism of this state of affaus would ho that practically all 
initiative would pass from the Government of India in agricultural affairs. It 
would be very difficult to see how problems which affect two or more Provinces 
could be properly tnken in hand. Questions affecting trade, export crops and 
large Indian States would probably remain in abeyance. Tlie Government of 
India is responsible for questions of a national character in India and it does 
not seem these can be suitably solved by handing over the direction of affairs 
to he dealt with piecemeal by provincial departments. We have heard the 
cry from n Provincial Director of Agriculture, “ We wont no interference from 
Pusa "j by Ibis is meant the Central Department of Agriculture, but it is 
hardly likely that the Government of India would ever interfere oven in tho 
remotest way with any purely domestic question in a Province. 

The simplest and most logical method of expansion for tho Central Agri- 
culture! Department might have begun about tho time when owing to tho 
month of the provincial departments, it was found expedient to replace the 
Covenanted Civil Service Directors by members of the Agricultural Service. 
At this time tho Heads of the seotions at Pusa should have been raised to at 
lenst the grade of Directors of Agriculture and madB responsible for tho acti- 
vities of their sections throughout India. If this had been done, a thoroughly 
sound nucleus would liavo been available for eventually building up a 
business-like department on sound lines. Ho action of this nature was taken 
with the inevitable result that work at Pusa tends to become more and more 
divorced fiom that being done in the Provinces. Senior members of the Agri- 
cultural Service fight shy of any of the Pusa posts largely because it is realised 
“that coming to I’usa means their chances of promotion in their own Provinces 
•are very greatly lessoned and also because advantages of proportionate pension 
ore not given to members of the Central Agricultural Department though they 
arc members of an All-Indin Service. 

One effect of the Beiorm Scheme is a considerable tightening up of financial 
•control. Audit inspections are much more rigid, and in a subjeot like experi- 
mental agriculture, tho ordinary audit principles suited for the large routine 
establishments of the Government of India are totally inapplicable. The 'csult 
is a considerable amount of interference, loss of time and diversion rf staff 
from proper work to explain elementary facts to the audit officers. As an 
example of this, some of tho members of the Agricultural Section had to bo 
divert id from their research work to try to explain to the audit staff such 
questions as the following 

1. Why self-binders and reaping machines lie idle most part of the year? 
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2. Why some cons calved every year while somo only calve once in two 
years? 

3. Why is it not possible to purchase stores in the cheaper season to avoid 
loss due to a rise in the market? These are a few examples from, the report of 
about 60 pages of objections. 

As the financial bold increases, the general tcndoncy will be to hold the 
Director of Pusa personally responsible for all tho work and gradually decrease 
the limited powers and initiative orginally vested in Heads of Sections. In 
iny opinion it is this fact that lies at the bottom of much of the criticism 
raised against Pusa. 

The Government of India must have a strong central executive body to 
co-ordinate and to advise on all questions of agricultural nature in India. 
They must have the machinery for keeping in intimate touch with provincial 
agricultural affairs. Somo Provinces seem to think that any central authority 
should merely bo of an advisory nature, but such is hardly possible. There are 
innumerable difficulties. In the stress of political conflict, tho authority of 
such a body would probably bo null and void. 

Such central executive authority has been found necessary in all parts 
of tho world and n very good model for India to copy would bo the Control 
Department in the United States of Amoriea, Tho Hoad of the department 
must bo a member or have a representative in tho Assembly. He should rank 
as a Secretary to Government, As it is a physical impossibility for any one 
man to tour India sufficiently intonscly to bo thoroughly informed about 
local conditions, three or four experienced agricultural officers are needed 
to keep tho control authority in touch with the provincial authorities. It 
would bo necessary to take nn officor for oncli division with considerable 
experience in that class of agriculluro, e.ff., a man who lins done his ton to 
fifteen years in tho Madras Agricultural Department would command woiglit 
as a ropresonlativo for South India and so on. Tho machinery would be 
built up as funds and facilities are available for the establishment of bronchos 
or divisions, ono for each staple crop, ono for oacli of tho present Sections of 
Dura if needed, ono for agricultural machinery implements, ono for irriga- 
tion, ono for livestock and dairying, ono for trodo questions dealing with tho 
grading and quality of India’s oxport crops; manures would also bnvo to 
receive attention. Other divisions required would be publicity, meteorology, 
education, statistics and publications, and liaison machinery for co-ordinat- 
ing with tho Irrigation Department, Forest Department and tho Veterinary 
Department, oto. . 

A mass of details would have to bo carefully considered, but unless some 
plan on tho above lines can be evolved, it is difficult to seo how tho future 
■Government agricultural work and its allied branches can avoid falling into n 
chaotic stato. There is no reason why in tho ovonl of somo such organisation 
being established, tho zolation between it and the Provincial Agricultural 
Departments should not bo perfectly harmonious. Ono of tho disadvantages 
of provincial rule is the water-tight compartments into which various tracts 
of similar agricultural areas are divided, Tho Central Department might 
ovoid overlapping and would obtain much quicker development by arranging 
working agreements in llio cose whore neighbouring Provinces have homoge- 
neous tmots or where they aro working on one problem under similar condi- 
tions. To tako Wo concroto inslancos, Sind and the South Punjab, secondly 
Eastern United Provinces, North Bihar, North-West Bongnlj these aro cases 
in point of homogeneous tracts running through soveral Provinces which could 
very easily bo grouped together. 

If the above scheme is contrary to tho Government of India Act and tho 
Devolution Rules, I still think that beforo any form of body composed of 
Directors of Agriculture is formed, tho Central framowork must be considerably 
^lengthened and tho Head of tho department put on a higher plane than is 
-the ease at present. 

(o) (ft) Railways and Steamers , — Tho present situation in India with regard 
to freight haulage especially small parcels less than a truck load can only be 
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described os very bad. In long distance hauls especially where there is a 
break of gauge, the situation is extremely bad. There is invariable delay. 

(iii) Roads . — In some districts such as Sind, roads are practically non- 
existent and camels are the only practical'means of transport. Much could 
be done if funds were available. 

(id) Meteorological Department . — I am of the opinion that closer co-opera- 
tion with this department and the Agricultural Department is required. It ia 
more a provincial matter however than a central one. 

Question 8.— Irrigation. — The extension of irrigation by surface water 
from rivers, etc., and the utilisation af tbo underground water are both of 
vital importance. 

Sind is on example of a country in which cultivation is practically impossible 
without irrigation. In other parts of India wells are of more importance. 
They generally extend the season of cultivation or help out a deficient monsoon. 

The importance of well irrigation con be seen by the foot that gome 
1G, 000,000 acres are commanded by wells. The difficulties in the way of ex- 
pansion both of wells as well as of largo canal projects are chiefly those con- 
nected with finance. The questions asked under this head refer to districts 
and any general answers would be of uo avail. 

Question" 9. — Soils. — (e) (i) Under this head I would instance o method 
on new lines which has boon adopted for improving waste lands at Pusa which 
ore subject to heavy flooding in the monsoon. There are considerable areas 
of this class of land in North-Eest India where large rivers coming from the 
hills are headed up by the Ganges in flood and considerable areas are perio- 
dically flooded. In the case of Pusa, tho land was of a coarso sandy nature 
and grew rough grass and jungle prnotiottlly unsuited ior any economio purpose. 
After flooding, the land dried very ropidly end cropping was too precarious to 
render it practical. Some four years back about 1B0 aores of this land was 
gradually levelled as farm bullocks were available and irrigation pumps were 
provided at convenient spots along the river, men tho land was fit to plough 
after the floods had abated, beneem or Egyptian clover was sown. This gave 
several grazings until the hot weather started. Thereupon maize was sown 
which was gradually cat for fodder until the rise of the river prevented further 
work. No attempt was made to keep the land from being flooded. It has been 
found that this system works very well combined with a dairy herd of cattle. 
Green fodder is provided at a critical part of thD year. 

(if) Reclamation of alkali land.-I had .experience in this doss of work 
before coming to India in a large reclamation work at Lake Ahoukir in North 
Egypt. I did some work on these lines in Sind at Dowlatpur and at Sukkur. 
I am a member of the standing committee of the Horappa Bars Reclamation 
Form in the Punjab. X submit a copy of the bulletin on this subject, 

Cb) (t) Where leguminous crops have been cultivated and grazed with 
cattle, a very marked improvement on the soil has resulted m every case. ^ 
(ii) Examples of deteriorated soil can be found on any large irrigation 
cannl, especially near the main channel owing to seopago and percolation. 

(o) This is a matter for local sottlemsnt in each case and no general rules 
could he laid down. 

Question 10.— Fertilisers.— (o) Fertilisers could be used profitably to a 
much greater extent than they are at present on all capitalists crops and garden 

Cr °?b) I do not think there is at present any extensive fradulont adulteration 

° l *(df Itljs'a matter for district propaganda work for the usual methods in 
each district. 

(d) North Bihar for sugarcane. _ 

(ol Investigation on the effects of manuring is required in every area, l 
is a matter which requires very much further extended investigation. . 

— - — »Not printed. 
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( f) I think tlmt far too muck fuss has been made over the praotice of using 
cowdung as fuol. 1 think it is a question which might veil be left alone. 

Question 11. — Crops. — (a) (f) The ideal method of dealing with the ques- 
tion of the improvement of an existing crop in an area is, first of all, a survey 
by a qualified botanist possibly helped by an experienced agriculturist, then 
botanical work at headquarteis fallowed by the establishment if necessary of 
seed farm and demonstration plots. Where such procedure is not possible a 
great deal can be dono for the improvement of existing cvopB by every agricul- 
tural station. Pure line selection can bo dono by evoiy agriculturist of the 
staple crops with which he is working. It should bo strictly laid down that 
this is nn essential part of the duty of ovory station dealing with orops in 
India. Agricultural selection has boon going on in the Pusa Farm for a 
considerable time and the special selections which are now being grown will bo 
shown to the Commission. 

(it) One of tlio best examples of a now fodder crop is the introduction of 
berscem ( Trifolhim Alcxandrium). This had been tried on small plot scale only 
in Indin provious to 1007. Suitable seed from tho alkali lands of North Egypt 
was introduced into Sind during the following years and this valuable foddoi 
crop is now found from tho North -West Frontier Province to South India. It 
1 b an irrigated white clover and gives a heavy yield of succulent fodder from 
November to Apiil-Mny where irrigation is available. It is a most valunble 
rotation crop and produces fodder abundantly during the critical months boiore 
tho brenk of tho monsoon. 

(HO ahd (in) aie local questions. 

(6) In many cases it is quite possiblo to substitute a heavier yielding food 
crop, but before this can ho dono with sniety, looal conditions muBt be 
thoroughly investigated. In most districts there is east-iron custom ns to 
tho staple food grain, and if another grain is grown it may be found that there 
is no demand for tho new grain. For oxomplo, in n juar eating trnet, bajri 
will hot bo oaten. So also a heavy yielding rice may be entirely unsuited foi 
tho consumption of a particular tract. 

(c) Throe of tho most successful ollorts of improving or substituting more 
profitable crops arc in my opinion tho following : — 1. American cotton in tlio 
Western Punjab; 2. Coimbntoro canes in North Bihar; 3. Pusa wheat all over 
India. 

Qotbtion 12.— Cultivation.— ( f) This is a local matter. 

(it 1 ) In all rotations more importance should bo given to leguminous fodder 
orops especially in irrigated land and the possibility of grazing of these orops 
by cattle should he considered. 

Question 18.-<Jrop Protection.— -I nm of tho opinion that present measures 
are suitable provided that provision con bo made for immediate expansion under 
circumstances of necessity. 

Question 14. — Imtixmems. — T he question of the smaller agricultural implo-. 
monte is* a domestic one as tho requirements, Bay in the case of ploughs, vary 
according to tho district, nature of land and other factors. There ate several 
Indian manufacturers of ploughs, etc., and they have sold considerable quanti- 
ties of cheap ploughs modelled on samples imported fiom abroad. Tlio copies 
are quite good though somewhat roughly finished, but they a\e wanting in 
the fact that the plough bodieB and shares uro made of a poor class of metal 
which quickly wears out. For plough shores a high carbon content steel is 
required if the plough is to last for any length of time. Tho local manufacturers 
in India should ho encouraged to use a better class of material. 

The loigor ond costly agricultural machines suitable for spooial circums- 
tances and laige landowners, oto., are more a matter for tho Central Government. 
Thoro arc a numhor of difficulties to tho spread of such implements and 
machinery. In some oases, the proper typo of machine has not yet been 
evolved. In my opinion when agricultural machinery oi a typo suited for a 
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particular purpose has been proved successful, there will be no difficulty in 
getting it taken up as a commercial proposition. Such machinery is not likely 
to be manufactured in India in the near future. It is very specialised work and 
there must be possibilities of large sales befoie any manufacturing engineering 
firm siill evolve a new type. In the past there has been many failures, as the 
actual manufacturing firms are not in touch with local conditions. They usual- 
ly omplov agents at the big ports, that is Bombay and Calcutta, and these 
ngonts also aie frequently not in touch with local conditions. They carry 
as a lule a very limited stock of spate parts and they are chiefly concerned in 
getting a cash sale without haling any particular care as to w h ether the 
machine is suitable or not. A. very important problem at the present moment 
is the production of a suitable threshing machine. There is nothing at present 
in the market which actually is suitable for conditions in the wheat tracts of 
North-West India. I have been working on this problem a number of years 
in conjunction with several implement manufacturers in Great Britain, but I 
have not been provided with sufficient means to moke any gient progress. An 
attempt was made in the yeai 1910 to get the Society of Ilotoi Traders and 
Manufacturers to hold agricultural tiaetor demonstiations in India. This 
liould have been of gieat value in bunging out to India actual manufacturers 
of agricultural machinery who could have seen tile moikel possibilities at fiist 
hand. An example of the extended use in India without any Government 
action or propaganda work is that of the almost universal use of noe-hulling 
machinery. All conditions seem to me favouiable for rapid and extensive use 
of harvesting and threshing machinery ioi the large wheat areas, provided the 
pioper type of mnehine is available. India is one of the few large wheat growing 
countries wheie the grain is cut bv hand and threshed with bullocks. 

As a prime mover the steam engine is possibly most suitable to India than 
small internal combustion engines. This applies to agricultural tractois. 

Question- 16.— Animal Hu6B andb\ . — (a) The methods for improving live- 
stock depend laigcly on suitable financial equipment. Work so far lino merely 
touched the fringe of the subject. There is necessity of central co-oidmalion 
ns veil as prosecution of the work already started by various Provincial Govern- 
ments. The whole subject was pretty thoioughly gone into during the laEt 
Board of Agiioulture at Pusa by a special Livestock Committee and I hcartilv 
supposed the resolutions come to at that time ; copy is submitted. 

(6) The questions are chiefly of local significance. 

(c) The period of extreme scarcity ovei the majoiity of India is at the end 
of the cold weather and up to the break of the mon'oon. Cattle which survive 
aie so emaciated that when the flush of grass comes on with the first rainfall, 
there is very consideiable loss owing to digestive troubles. 

(ri) It is possible in many cases to grow fodder crops nnd where irrigation 
is feasible, leguminous fodder ciops should be in all rotations. Silage m pits 
and the storage of grass and Kadbi would he encouinged by nil means. 

Question- 17. — AonicuT/nnUL Ivdusipits — ■(«) This all depends on a number 
of local ciicumstances, the period dufling which bullocks aie woiked will be 
lengthened if the cultivator does carting woik or .uses bullocks foi watci lifting. 
The netual working days in Sind might amount to 100 or 120. 

(6) nnd (d) I am not in favour o£ Government intervention. 

(r) and (e) to (Ji) I have no suggestions on (e) (e), (f ). . (fl). and (M. except 
the fact that there is always far more employment in Sind than there are 
laboiueis available and the seme applies to Bihar. ^ As long as this is the case, 
I see no reason for encouraging subsidiary industries. 

QurSTiox 18.— AonicouvnvL Labour. — The measures to attract agricultural 
labour must vary in every district and no useful goneiol rule can be laid 
down. It is not possible in all cases to bring labour from some tiaets 
to others. For example, attempts to attract labour from Gujarat into 
Sind hive been a failure in every case. The colonists either die or quickly 

‘Not printed : ride Proo. Bd, Agr. in India held at Pusa in 1925. 
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leave the country, Punjabi colonists can lire in Sind and immigrants 
from the desert' country of Rajputnna come to Sind each season especially in 
years of scarce rainfall, but they geneially depart after staying only a shoit 
time with what wages they have accumulated. 

Question* 19. — Forests.— The questions under thib head are largely local, 
but in one case tho destination of fotests on upland country which occuned 
gradually in Ohotn-Nngpur has not only led to soil erosion but the uliole climate 
has altered. Early rnmfall used to be frequent from April until the bieak 
of the monsoon. Instead, severo hot weather is found at this period so much 
so that it is not possible to plant out young tea bushes. So no tea gaidens me 
now made in this niea though tlieie aio several picductive old gaidens. 

Question 20. — MaiiKO-tino, — fa) to (c) I will confine my remoiks to the 
question ot wheat exported from India, This contains a large percentage of 
diifc; it also contains foieign giaius such as barley, mustaid and rape, it 
contains n mixluie of soft white, medium white and hard red wheat all of 
wbioh would obtain better puces if sold puic. Wheat is exported in bags and 
this necessitates very expensive handling, extra lniluay stock and huge dock 
areas as the bags have to be stored on raised plinths. The whole system is 
primitive and out-of-date. The tiade interested however docs no t recommend 
any change and a thoiough inquiry is necessary and vciy drastic action on the 
part of the Central Government. 

(d) The method of posting market prices at the various mnikets as done in 
tho Punjab for cotton and wheat seems to be a very sound piece of work. 

Question 24.— Attracting Caimt/i,.— (a) As a geneinl rule, capital fights 
shy of agriculture in India though tlieie is plenty of money available for special 
crops in approved districts such as tea. In order to got men of capilnl and 
enterprise to actually take up general agriculture, a change of attitude would 
be necessary on the part of those Provinces which have land to dispose of. 
At present no encouragement is given to outsiders. This policy is probably 
quite sound for political reasons. 

(b) Owners of ngricultuial lands under the Permanent Settlement have little 
or nothing to do with the actual working of their property. They are- practically 
nothing hut tax gatherers. In other parts of the country, owners generally 
let their lands and it is very seldom that owners are found who actually culti- 
vate their .own land. A certain amount of good might bo done if Government 
were to ibblude in the Honouis List rewords for cases of enlightened manage- 
ment and well conducted farming. 

Question 26. — Statistics. — Most of the statistics is dependent on the 
returns submitted by the lowest revenue official. Til Sind this is the Tapcdar. 
He is able to write his returns in the vernacular and is a veiy poorly paid 
man without any intciest in the figures which ho produces, Until a better 
medium is provided for the production of statistical material, I fan to see how 
any improvement or further complicated methods at headquarters will improve 
tho situation. I inspected a case poisonally in Sind as to tho returns about 
cotton cultivation and outturn. These figures remained constant year niter 
year though it was obvious that there tveie Inigo differences both in yield and 
in area grown. The nctunl figures of production were obtained from thp cotton 
gins tor comparison. It was found that the Tapcdar usually put down f* 
.annas ns a safe figure for his returns, 
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Oral Evidence. 

Yes' ^ T1 ' C ‘ J,r Hondoison, you ate Imperial Agriculturist?— 

A.0S9. You luue piovided (lie Commission with a note of the evidence that 
jou wish to give. Do jou want to say onytliing in amplification of that 
note ljefoip I n«k yon some Questions? — No. I think it expresses all mv 
views quito fully. 

A. 990 Would you give the Commission a short nccouut of jour own tram, 
mg and past appointments 9 — I have been connected with agrieultuie all my 
life My father was a land agent and I was trained in the West of Scotland 
A enroll mal College. I was assistant to Sir Pntriek Wright for two years; 
I whs m Cnnadn for some time. I then went to Egypt ns an assistant in a 
land reclamation company. From Egypt I got an appointment in the Tndinn 
Agiiculturnl Service and was stationed in Sind foi about 10 years. From 
Sind T was appointed Imperial Agriculturist at Pusa. I was on the Cotton 
Committee for a year and then 1 was sent to Mesopotamia ns a Spatial 
Comnussionei along with Sii Thomas Word, who was head of the Irrigation 
Department From Iheie T was put on special duty on the Indian Munitions 
Bonid. After that I went back to my substantive appointment and was on 
deputation in England for several months to organise motor tractor trials 
in India. Since that date I hare been stationed in Puss. 

A. 991 Would sou tell the Commission whether you think Push a suitable 
site foi this Institution? — I consider it should he one of soveral sites; I do 
not think the Institution or the Imperial Department of Agriculture should 
he confined to any one site. 

A.992. If this scheme of instituting several stations at various plnres weic 
cairied into effect, would yon suggest that one of those stations should he a 
headquarters? — I think possibly it would be better to have headquarters in 
touch with the Government of Indio and not nocossarily at a station. 

A.003. How about post-graduate training; that would havo to bo concen- 
trated at one station or another, would it not?— -I think the ideal form of 
training would be to havo a certain time at several stations. 

A.001. Upon the assumption that only one station is to exist, what do 
you say about the suitability of tho site ot Pusn? — -It is not a good site. 

A.995. Why? — It is hopelessly out of touch with the rest of India. 

A.99B. Tt is difficult of access? — Extremely. 

A.997, Would you attach importance in the choice of a site to its accessibi- 
lity to visitors coming to India ns well ns to persons resident in India? — I 
think that is a most important point. 

\ 998. Sir Henry Lawrence : Do you say it is a most important or the 
most important? — A most important point. 

A.999. Thr Chairman : Then you look forward, I gather, to a day when 
tho institutions carrying on research and responsible foi demonstration in 
India will be in far closer t-ouoh with like institutions the world over? — Yes. 

A.1000. Professor Ganqulec: Do you think that difficulty of inaccessibility 
ran bo overcome? — If railway facilities wero improved or a bridge built across 
the rivei, it would be greatly improicd. 

A.1001. Sir Henry Lawrence: Or aeroplanes? — Yes. 

A.1002. The Chairman: What exactly is the extent of your persona] res- 
ponsibilities? — I imi primarily in ohargo of the farm and the cultivation of 
the whole of the area except some small pieces which arc in charge of. the 
various Sections. I am called upon to advise on purely agricultural subjects 
practically oil over India 

A. 1003. Are yon ever called upon to advise upon problems of propaganda 
and demonstration?— I have done. 
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A. 1001. Are jou responsible nl=o iot 'keeping the records of experiments 
cm lied on on the farm? — Yes. 

A. 1003. Mon come and go. and it is stry important, is it not, that records 
should be both ncomntoly kept and readily available? — It is most important. 

A.1006. Are you satisfied with the system of lecording experiences? — I 
think the staff is not quite adequate. 

V.1Q07, Ta the System sound?— I think the system is quite sound., 

A.100S. Do you depend to a great extent upon articles in agricultural 
journals ns records of events, or do you record mattors on some definite system 
of filing or indoxing? — A 1 tides in journals ns a rule are merely abstracts or 
summaries; they do not give elaborate seiies of figures; tlie figures on -which 
results me bn=cd are kept in the office. 

A. 1000. Do you find that you are able to turn up foots that ore required 
expeditiously? — Yes, we have no difficulty about that. 

A. 1010. Turning to the note of your evidence on the first page you say 
it is your opinion that the first stop towards progress should he tlint of 
sotting the administration in order and that an orderly survoy should be mode 
of the moans available for an organised attack. 'What exactly do you include 
tbeie by the -noid “ means "? — All existing agencies. 

A. 1011. I wondered whether you veio thinking of finance na well? — And 
finance. 

A.1012. Hare you nny suggestion to make as to how money might bo 
provided for a campaign af this sort? — I should think the first step would 
be to bring the necessity of it to the attention of the public and specially to 
sections of the public; for instance, a trade problem, if it were properly 
represented, would in many cases get very ninplo support from the trades 
interested. 

A.1013. Do you think the public, whether through corporations or by 
private subscriptions from private individuals, might mako an important con- 
tribution to the fundB required? — 1 think they would. 

A.10J4. I see you attach importance to tho question of grading of export 
crops and you suggost that drastic legislation may be required to rniso the 
standard of Indian agricultural exports, Do you think the time has come for 
an attempt to fix wliat 1 may call All-India standards for exports?— -I think 
it is high time. 

A .101 5. That would mean action of a disciplinary nature at the ports 
probably, would it not, judging by the experience of other countries? — It 
would probably hove to go further hack, In some cases the crop would have 
to be dealt with beioie it came to the port. 

A.101C. So that the action required to ixnprovo the quality has got to 
be taken at a stage fai removed from tho port? — Not necessarily, because 
in tho case of cotton a certain amount has got to be done at the gin which, 
in every ca«c, is really the nearest point to tho cultivator. 

A.1017. On page 124 you say, “ It would be a thousand pities to see a 
number of different agencies all working independently and not using their 
energies in the he->t possible manner,” Do you envisage the possibility of 
combining all the existing agencies under one supervising head? — I would 
not go so far as that but I should certainly think there ought to bo much 
moie co-ol dination. 

A.1018. Take, the Indian Centml Cotton Committee. What do you think 
of that organisation ?— I think it is a very sound thing. I was responsible 
t foi the dmfling out in the first instance. 

A.1010. Do not let modesty stay your hand. Tell us if you are satisfied 
with your work now that you see it m being? — I think it is rather apt to go 
too tar. I think when if was originally established it Was the only possiblo 
means of tarrying out a certain object ; but I think, however, that it is only 
in the nature of a temporary measure. 
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A .1020 What makes you think that?— If the Indian Central Cotton Com. 
mittee expands as it is doing just now and gets in a staff, that staff might be 
walking without any co-oidination with other agricultural workers even m the 
same Province. You might have a Cotton Botanist working on cotton and 
fiuite dose vou might hare a Wheat Botanist working on wheat; the same 
man might qmte easily be doing both things. 

A.1021. You would not favour the idea of a committee having particular 
organisations devoted each to one part of the country? — Yes, if they are co- 
ordinated; but if the committee is going to be independent, then 1 think it 
is not a step in the right direction. 

A 1022. Is one of the advantages of the Indian Central Cotton Committee 
this that it brings the growers and the intermediaries who carry on tlio 
distribution of the crop, those who process the crop in various stages and those 
who export it, into touch with each other and the Government? — I think the 
great advantage is that it brings the cotton worker, tho ttade and the Go- 
vernment into touch, but I do not think that it fully represents the interests 
of the cultivator. 

A.1023 Con you suggest any means whereby the oultivotor might be moro 
adequately repiesentcd on the organisation? — I think that would follow if 
you had more co-ordination. 

A.1024. More co-ordination between what? — Moie co-ordination between 
the Central Committee and the different Provincial Agricultural Depart- 
ments. 

A.1025. Do you think that the Committee is the body best qualified to 

speak for the cultivator? Is that your point? — No; I think the provincial 

departments would he better able to do that. 

A.1026. Not necessarily the Imperial Department?— No. 

A.1027. Do you wish to say anything about agricultural education? — No; 

I have not had much experience. 

A.1028, Have you anything further to say about demonstration and propa- 
ganda? Have you much experience of that side of the work?— I had when 
1 was in Sind, but since I have come here I have not had much experience. 

A.1029. Do you form the view that the demonstration end propaganda 

organisation in the Provinces is ns efficient as the research organisation? — I 

think it tends to leg behind. 

A.1030. Is it because those responsible tend to spend more of the money 
that is available upon research than upon propaganda and demonstration? — 

I think that is so. 

A.1081. And after all, propaganda and demonstration form the essentiol 
link between the laboratory or the experimental field and the cultivator? — 
Yes. I think the importance of technique (good fanning) is sometimes lost 
sight of. 

A.1032. I have one or two questions on the organisation at Pusa before I 
proceed to deal with your ideas on administration. Are you satisfied with 
the co-ordination of departments within the organisation at Pusa? — Yes. 

A.1033. Is it one of your responsibilities to wee that there is sufficient co- 
ordination between department and department at Pusa? — No; that is tho 
work of the Director. 

A.103-1. But you are satisfied with, the degree of _ inter-connCction and 
inter-communication that exists? — I think it is very satisfactory. 

A.1033. 'What have you to say about the co-ordination between Pusa and 
the provincial agricultural organisations?— I think it varies very considerably. 
\Ve are in very close touch with some Provinces, but In other Provinces tho 
cose is quite different. 

A.1030. How do you account for the difference between Province and 
Province in this respect P — In some cases a Province wants the advice of a man 
who has had experience in that particular Province. For instance, the advice 
ot imiiii who has had his training, say, in the North-West of India would 
ho discounted in Madras, and this is especially so in my particular Section. 
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A. 1037. Wo spoke a moment ago about post-graduate training. Haro 
you anything to say about the desirability of establishing at Pusa, or wherever 
tho central _ farm may be, an active* and efficient organisation for post- 
graduate training? — We can ns at present constituted, give a very good train- 
ing here, with certain limitations. 

A.1038. You aro satisfied with tho equipment for that purpose, I take it? — 
Only for a part of the training; not for a complete training. 

A. 1039. Aro there not graduates undergoing post-graduate training at Pusa 
at this moment?— In my section two have been appointed and will shortly 
como to Pusn. 

A.1040. Do you regard tho figure of two ns satisfactory for on All-India 
station?— I am afraid it is not in our jurisdiction in a way. Them students 
aib nominated by Provinces. Wo have no selective powers.* 

A. 1041. Do you think that you aro in a position to supply tho teaching 
that is required? Do you tliinlr you are mooting the demand?— We have licen 
meeting tho doinnnd ns nt present. 

A. 1012. Aro you yoursolf satisfied with tho figure of two? Do you (hin^ 
it shows that tho school has a good name in India os n post-graduate school? 
— This pinco was never established for tho purposo of a teaching establish- 
ment. 

A. 10W. Would you attach any importance to the establishment here of 
the tiadition of post-grndunto training?— I consider that Pusa from an ogn. 
cultural point of view lias been too much specialised to give a complete train- 
ing. They might do part of the (raining hero. 

_A. 1041. Do yon think that the establishment of a post-graduate sdiooL 
which would rarry weight throughout India would lie of advantage to the 
raseauh side of the work of this Institution? — If we had the equipment uml 
the means, certainly it would. 

A.IOlfi. In what respects do your equipment and sour m°<n » fall short 
of tho ideal?— In my own Section we have a staff which in only calculated 
tc do the work without any educational duties to discharge. Wo have not 
any special staff for educational work and wo aro sorv ehoit of buildings at 
the present moment. Only about two-thirds of ntj staff have quarters; 1 am 
not quite suie of the fignie, but at any rate n Inigo number of my at a if have 
got no quarters. 

A.1010. I will take you bnek to the matte: of your notes. On page 125 you 
toll: about administration and you any that tho provincial ngrieuHmnl orgnni. 
aation is developing unevenly. You say, “On tho one hand wo have the 
Punjab spending Its. 14,00,880 in 1021.25 and on the other side Assam 
spending Its. 2,72,708 and Rilinr nnd Orhsa spending Its. 4,81,020/’ You 
do not contemplate Assam being in a podium to spend for somotiino ns the 
Punjab is spending, do you?— No, but the proportion should he much higher. 

A.1047. Do you know tho conditions in Assam? — Yes; I have boon in 
A*«am several time-. 

A.1018. Do you think that Assam could find the money' to spend a great 
deal more on ngileulturc than is at present being spent? — I think that the 
money could bo found in Assam. 

A. 10 19. Do you thfnk that tho stimulus of a fully developed centra! organ!. 
8ation acting in concert with tho A«sam Government might induce them to 
spend a larger sum of money each year? It tlmt your idea?— Not only that 
but we would (hen bo in a position to help thorn. 

A.105Q. To help them to find tho money' or to help them to spend it?— 
To help them with money and to advise them in tho spend i tig ol it. 

A.1051, Do you accept tho Reforms of 19111 so far ns they affect the pro- 
vincinlisation of agriculture ns a subject, nnd its transfer as something lasting? 
—I aw afraid 1 tun not really In a position to give evidence 'on tlmt point, 
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A.1052. Then to change tho subject- I see on page 120 that' you complain 
of being tended by tho Government audit. Do you not boo any means of 
escaping fiom them® — I think the multi might ho more on a commercial 

\ 101!) If you Mieeeod in cormneieialising a Government department, then 
you mil succeed >n doing something which nobody has managed to do before. 
On pngo 127 you wy, Cl rciitml EmccuIu'c authority hiw boon found necessary 
m all part*, of the world and a \ery good model for India to copy would be 
tho Oontrnl Depnitmeut m the United SUtos of Amotion.’' Are yon familiar 
v 'ith tho workings of (lie Central Department in the United Slates?— Yea : I 
flpmt arc months m the Slates. 

A. 1051. When you -#> “ executive authority outside the mattors ovei 
which tho central oiganisation has spocific control," how much actual excou- 
tho authority hat. the Central Department in America over the affairs of the 
Slates ? — I will gho you n concrete example. Some years ago tliero was a 
grant cry about <liy farming and it mbs published all over America uliat 
could he done in States like Texas. The resull mbs that a large numhei 
of rnnolies were luoketi up and settlers Mere Induced to ntmo from the East 
and take up these mens on the specific advice of the States Governments. 
The. Central Government then stepped ill and established several experiment 
stations on tho dry form areas and they gave absolutely contrary n'dvleo to 
that of tho State of Texas. 

A. 105.1. They made public advice conflicting with that given by the Stale? 
— Yes. - 

A.105C. Is tliero any executive authority over the Stole?— I do not know. 

A.1057. Sir Henry Lawrence 1 What was the result of the divergent advice? 
—It prevented a large number of settlors coming from the East and ->nv ed a 
lot ul motioy. 

A.1053. The Chairman: Pi nimbi j if they had had any executive authority 
they would linvo exercised it m preventing the movement: but tho position, 
in fact, in that they have no such authority. Do you wish to say any tiling 
shout tlio problem of indebtedness amongst the agricultural population?— No. 

A.1059. Do you uish to say anything about fragmentation?— No, 

A.1000. In answer to our Question 4 (a) (if) you «ay, " Tho present situa- 
tion in India with logord to freight lunilare, especially small parcels less than 
a truck load, can only lie described ns very bad." In that n question of freights 
or conveniences ?— In actual practice it may take a couple of months to get 
Bluff up from Calcutta to Pusn. 

A.1001. So it is n rnniter of eon ice lather than of the freight rotes charged? 
— Yos, tho service. 

A. 1062. rurther on you say ■ " Tn tong distance hauls especially where 
tliero is a broak of gauge, the situation i-> extremely bad." I take it, you 
speak feelingly from having to change more tlmn once every time you come 
from Calcutta to Tusa. On page 12-' in answoi to oui Question 10" on forti- 
liseru you soy: " Fettilisere could ho Uf.ed profitably to a much grealei extent 
than they arc at present on all capitalists crops and garden crops *’ AYhut 
exnctly is the “ capitalist crop A crop like tobacco, sugarcane, etc. 

A.1003. Pro/rKiei GauijuUe: You mean commercial crops? — Tc«. 

A.lOfrl . The Ohitrman: You mean money crops?— Yes. 

A.1005. Your establishment here is engaged in developing belter plants 
of various varieties. Bettor plants, I tale it, have a capacity for taking rnroc 
nourishment out of the soil than tho pooret plants?— In the ense of grain, that 
is so. 

V.IOOlj. Have you come across cases a lieie disappointment has been caused 
to tho Cultivator because he ha-, ndonled vonr better varieties but has not 
appreciated the necessity for giving them nmio food?— Not frequently, hut I 
Uavo met such a csso. 

A.1O07, Can you conceive of a ease in which the fertility required to 
supply a particular variety of crop with sufficient nourishment, so as to insure 
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fhai the lend would uot be progressively deprived of plant nourishment, 
would be so considerable m> to mate it hardly within the ryot’b capacity to 
ndopt it?— I think other factors come into play. 

A. 1008. You aio, no doubt, familiar with that argument which lias been 
advanced, are you not? — Yes. 

A.1060. Now, in tho matter of farm implements, do you ieol that any 
substantial contribution « mndo towards the ryot's problem so far ns that 
problem consists in imploring libs implements at tine moment? — Yes, both 
directly and indiiectly. 

A.1070. Let us take “ diieetly " first. In wliat way has it been met.’ 
— In many eases ho lias got nn improved typo of implement. I can give a 
cn*c in point which happened in Sind. Wo introduced a new type of wooden 
plough. Last time when I was in that tract I did not see a single sample 
of the old plough. 

A.1071. <S ir Henry Lawrence: What typo of plough was thatP— It was 
nn Egyptian wooden plough. 

A.1072. The Chairman : Do you think there is n good deni more work to 
be done in that direction?— I think the work is only just begun. 

A.1070. How is tho problem being met by means described by you os 
“ indirect ”?— Take, for instance, cases liko rice-hulling machinery- Rice- 
hulling machinery is very largely adopted and it is very largely to the honc- 
f.t of tho ryot. Ho indiroctly gets a better price for liio produce. 

A.107-1. I suppose the improvement of the breeds of draught cattle in India 
vould probably bo the most substantial indirect contribution townids tho 
solution of this pioblem, would it not? — T think it is oven bettor to prevent 
existing bioeds from extermination. 

A.1075. What do you think threatens tho existing breeds with extenninn- 
tion?— ~Tn tho case of tho Saniwal cattle in tlio Punjab, tho extension of irri- 
got ion has undoubtedly broken up the tracts which formerly nupported large 
herds of cattle. 

A.107C. You mean there are tower cattlo there now than formerly?—! do 
not say that. 

A.1077. On this matter of cattle and the improvement of the breeds in 
India, do you think that a cro^s between European hreedt, and indigenous 
breeds is likely to rnako now, or in the future, a contribution towards the 
ryot's problem P — It might do it in the case where indigenous cattlo are ex- 
tremely bad. It 1ms done it in a district round Pnlna. 

A.IO70, I do not quite follow you?~I Bay it Imfc done it already in tho 
district round Pnlim where tho cross 1ms boon introduced and that particular 
strain of cattle is cortainly better thnn the indigenous cattlo, 

A.1070. That is because tho indigenous cattle wore bo vory had?— Yes, 

A. 1080. Could on equal improvement hove been effected by fho intioduc- 
tion of a bettor breed of itidigenoua cattlo in that area?—! doubt it because 
the milk factor would come into play. 'Phis crass gave u much larger yield 
of milk and so it hold ita place. 

A .1081. What breed of cattle are yon.rrforring to?— It is not a breed; it 
is only a strain. It is called the Taylor breed and various other namwj bul 
it is not a breed. 

A .1032. That was a eicas betwocn a Kerry bull and indigenous cow?— I 
do not know whether it was Kerry or Shorthorn. 

A.1083. Sir Maury Latorewca.' When was that introduced?— I mn ( not 
quite sure when it wfts introduced. 

A .1094, Sir Thomas Middleton : It was intioduood more thon half a century 
ago? — Yes. 

A .10SC. The Chairman: Do you nttnch importance to rim development of 
a dual-purpose animal capnblo of providing tho maximum amount of milk 
and also proriding malOB capablo of cilcofivo work in tho iielua?— T think it 
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us very important, but I do not think it is ns impoi tant as tho taking of all 
possible steps to keep existing breeds of cattle uneontaminnted. 

A. 1030 Are you familiar with the work which is being carried on by 
Mr. Worth at Bangalore on animal nutrition? — Yes. 

A.1087. Do you attach importance to that work?— I attach very gicat im- 
port cnce to it 

\ 1088, Do yon think there is n great field still to be exploited in that 
direction? — Yes; I think the work is only in its preliminary stage 

A 1030 Have you ever thought about the milk-yielding side of the problem 
in its relation to the improvement of the diet of the cultivator and his 
flunk? — In some districts it is a very important matter. They say that 
in Smd it takes five cons to keep a family. That is an example' of a milk- 
. clunking tract. 

A. 1090 On page 130, in answer to Question 17. you say, “there is 
always far more employment in Sind than there are labourers available, and 
tho same applies to Bihar. As long as this is the case, I see no reason for 
■encouraging subsidiary industries. 1 ’ That, of course, I take it, means that 
m particulm tracts where there is sufficient occupation, you would not spend 
any money in popularising subsidiary industries. In that answer, would you 
include subsidiary industries, or rather sparo-timo occupations, carried on by 
the women? — I have been many years in Sind and I have seen cotton lying 
on the ground because there were not sufficient people to pick it, and the 
occupation of picking k very largely women’s occupation. So, I do not see 
the need of spending money in that direction. 

A. 1001. In those particular tracts?— My evidence is entirely in regard to 
those tracts. 

A.1092. On the same page you point out tho fact that migration of labour 
from ono distnot to another is difficult, because it has sometimes been found 
to be the case that such labourers do not thrive in the district to which tbey 
go. Is it really the case that colonists going from Gnjnrnt into Sind have 
died? — Yes. 

A. 1091. What killed them?— Probably malaria and heat. 

A. 1094. They could not face it?— They could not. 

A.1095. On page 131, in answer to Question 19 “ Forests,’’ you say, “The 
questions under this head are largely locnl, but in one ease the destruction of 
foiests on upland country which occurred gradually in C lota-Nogpur has not 
only led to soil erosion ‘but the whole climate hns alteied.’’ Do you know 
whether the meteorologists of these days support the theory that deforest- 
ation affects the dimatc itself?— I do not know. My evidence is based on 
what I have bean told by planters who have been in tlmt district for many years. 

A .1096. You are talking about pretty old times?— Ye-.. 

A 1097. I am interested to see what you have to say about the maiketing 
of wheat from the North-West. Is there great fluctuation in tho volume of 
wheat available ns the exportable margin from year to year?— Yes, very 
•great. 

A .1098. Would that be a serious difficulty in attempting to attract capital 
t n, let us 6 ay. the modem system of maiketing by means of grain elevators 
wild ships designed to load from elevators?— It seems to me that there is a 
large amount of money invested in it at present; fluctuations do not seem 
to affect trade at present, 

A.1099. Are you thinking of grain elevators?—' Yes, grain elevators. 

A 1100. Is there a largo amount of money invested in grain elevators in 
the North-West now?— Little theie is only one grain elevator, so far as I 
know, in the whole of the Punjnb. 

A. 1101, In what is this capital invested ?— Bolling stock, docks and plinth 
aiens. 
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A.U02. You know, of course, that for a fully den eloped system of export 
by moans of elovntotw, you have to have not merely clovatonj, but also jour 
ships designed to load fiom elevators ( Would it lint mean a vory consider- 
able tying up of capital? — On tho other hand, it would free a lot of capital 
which is at present invested in rolling stock, harbour works, and godowns. 

A. 1103. Do you think that capital could ho mndo liquid by on opera- 
tion of that sort? — I should think valuable dock land could he sold. ' 

A. 1104. Have jou any experience of agricultuial eo-opeintion in Indin?— 
Veiy little. 

A.1105. Do you form any view about its usefulne^ as a contribution 
towards tho agricultural problem? — I am not in a position to speak on it. 

A.1100. Aro you interested in general education in rolatiou to agricul- 
ture? — I am hardly in a position to givo evidence on that. 

A. 1107. In the matter of attracting capital, how would you suggest Hint 
the Provinces who aro interested to do so might encourage outsiders to invest 
capital in agriculture?—' Where Government land is being given out, condi- 
tions might bo mndo to enable people with capital and with tho proper 
knowledge to buy a certain amount. 

A.1103. Are you thinking of establishing men on tho Innd with largo hold- 
ings, men who might bo called planters? — Yes. 

A.110S. Do you think that would bo in conformity with present day policy? 
—To a limited extent . 

A.1110. Do you coma into contact nt all with agricultural matter-, in the 
Indian States? — I lmve been on Several advisory four- to lndinu Slate*. 

A. 1111. Is it your experience that Indian States are roads' to co-operate 
with Govel ntnenis j« British India for the advancement of ngricuKuio? — The 
Stale- vary sory considerably in that respect. 

A. 1112. Aro there tiuy costing experiments being oai lied on at Puna at this 
moment?— - Yea. 

A.1118, Would you describe a typical onop— Wo take n unit and all tho 
woik expended jn cultivating that unit is put down doily. 

A.lll-I. l'rolcutor Gongulec: l’or each crop? — Yes. fot tnrli crop, We have 
pot complete data, since tlrin place started , of the co-t of cultivating every 
field. 

A.1115. The Chairman: That is the cost ot cultivation?— Yes, and of 
bullocks, but it does not includo any overhead charges. 

A.111G. Have you got the voluo of tho crop?— We have the value of the 
crop and the outturn. 

A. 1117. Am I right in thinking that in an experimental at alien if is 
difficult to draw conclusions from comparisons between the total cost of culti- 
vation alul the value of the crop, because jou ate concerned rather with tho 
carrying out of « particular experiment than making money?— That i“ «■>: 
and other difficulties mine, because it i« not tho case of otic experiment; we 
might have n whole rones of experiments ono overlapping tho other. 

A.1118. Pmfcsror GannvUo: T)o you tako into consideration bullock powei? 
— Yt’, 

A.lll 1 ), The Chairman: So that, os o contribution towards the minly-D oi 
the cost of the oUltivalor’s work, you arc not lenlly going very' far here at 
this moment?— No. 

A, 1120. Do you think that might bo a very useful field of work? — I should 
think it would bo very useful indied for A provincial department, no! for a 
central department. 

A. 1121. Has any work on therp been earned on at P,i>a? — We have had 
sheep boro for tome considerable time, but owing to oxteiisUo Holding which 
we get in Pusa, we have bod much damage from liver fluke: -u, it is nof a 
good centre for sheep. 

A. 1122. Have you done anything with goats?— Nothing. 
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A.1128. Is tho goat on impoitant animal iu the agricultural economy of 
India? — Yos, it is impoitant. 

A.1124. You know the history of the improvement of milk-yields in parti- 
cular broods of goats in Europe P — I have read about it in agricultural 
journals. 

A. 1128. And the remarkable success it ha« attained? — Yes. 

A.1126. Do you think that is a line which might be examined? — In some 
parts of India there are great possibilities ior it 

A.1127. Ha\e you considered at all tho problem of whether the export 
of bones from India should bo allowed or should be discouraged or pievented? 
— Under present circumstances, I would not bo inclined to advise any intor- 
foience with tho export. 

A.1128. Sir Oanga Ram: Not oven on export duty? — No, I think I would 
not interfere in nny way; not evon on export duty. 

A.1129. The Chairman: Aro you familiar with tho Military dairy farms? 
—Yes. 

A.1130. Their cows are almost entirely first crosses between European and 
indigonous broods? — They vary; in some farms (hey have got pure Indian 
uattio, nnd in others crosses. 

A. 1131. Their primary object is to provide milk for the 1 coops? — Purely 
milk. 

A.U32. Havo you over considered the possibility of the Agricultural Depart- 
ment taking over some or nil of those farms? — I should be vow sony indeed 
to take over these farms. 

A.1133. Why? — Because a lot of them are very badly situated, 

A.1134. Have you coveted any of them? — One or twj me very good; I 
would take Forozoporo. 

A.1135. You think there is a case foi taking that over?— I do not think 
so. If wo took them over it would bo in tho nature of n compromise. I 
think it ia very muoh bettor to ncquiio land and do the thing properly iu the 
first instance. 

A.1133, By compromise you moan that you havo to undertake to continue 
tho supply of mill; and that will have to bo carried on in conjunction with 
any experiment that you might wish to make; is that tho point? — Yes; that 
is so. 

A.1187. Sir James MaeKonna: With reference to tho organisation oi the 
Btnff at Pusa and in tho Provinces I sec at one stage yon say: “ At this time 
tho HoadB of tho sections at Pusa should havo boon raised to nt least the 
grade of Directors of Agriculture and mndo responsible for tho activities of 
their sections throughout India.” Do I understand you correctly if 1 say 
yon moan that you would have, nt Pusn, the Imperial Agricultural Chemist 
as the Hoad of all tho chemical work in India and the Economic Botanist 
controlling nil economic botany in all tho Provinces; that is tho substitution 
in effect of several Agricultural Advisors for one. and with a great deni more 
powor than the present Agricultural Adviser has? Is that your scheme? — Not 
exactly. I did not suggest that any section or extended section should have 
any powor of interfering with tho corresponding section of tho Province; but 
that ho should hoop in touch with tho work that his branch is doing in the 
different Provinces and be in a position to advise the Government of India on 
lus particular branch. 

A.1138. That is to say, you would have had sdvisere in all the branches 
of agricultural soieuco, tho Imperial Officer at Pusa advising on his particular 
branch o! agricultural science to tho Government of India? — Yos. 

A.1130. In your experience of Pusa do you think that tho Provinces would 
accept a scheme of tins kind?— I fail to see why tho Provinces should object; 
It is to their advantage. You instance the case of the Ohemist. The Chemist 
probably U trained ia a Province nnd he is in touch with the _ chemical work 
going on in all the Provinces and So he is in a position to advise the Govern- 
or. G. S. Henderson. 
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meet of India on his own branch. I think the Provinces will be quite 
pleated to have it, 

A .1140. Is that your personal viow or is tlmt based ou your actual experi- 
ence? Ilavo you found the Provinces so extraordinarily well disposed towards 
J’twa as to accept a schetno of that kind? — I tune had no difficulty except 
iu ono or two instances. v 

A.114I. What is jour viow of the future oignnisntion of the department 
in dotail? Ilow would you like tho department to lie 01 gnui'-cd with reference 
to Pusa? — My ideal is that tho Imporiol Depnitmeut should nut be so clo«eK 
identified with Pusa. It ought to have stations in other pnits of India. 

A .1142. Thou with reference io the Indiun Control Cotton Committer, is 
it your view* that tho Committeo has gone con=idei ably fiuthei than wliat 
tho Indian Cotton Committee had recommended? — Yes. 

A. 11 48. You soo a certain danger in it? — Yes. 

A. 1141. It has become too powerful nltogrthci t — Ye-,. 

A.1145. Aro you in favour of entrusting special n scorch on mops prin- 
cipally to tho Central Committees ond Bureaux? — I would linvn special blanches 
of tho Agricultural Department investigating special oops; but I would not 
( give it over to independent bureaux. I would bring bureaux inti the various 
brandies of tho department. 

A. 1140. You would insist on co-ordination of these bureaux? You tile nfnikl 
thoy aro apt to run away to their pot eubjecU and become rather too powet- 
ful? — Yes. 

A. 1147. Assuming that thore was a centralised control of ngmultuial walk 
in India, would .you bring tlio Indian Contrnl Cotton Committee under their 
control ? — Absolutely. 

A.1148. On tho question of fmaneo of those central bodies, you told the 
Ohnirman that you thought tho trade could contribute ns 1ms been dono in 
tho ease of tlio cotton crop. Do you think Ihnl will be feasible in tho case 
of rico, for instance?— I think it would bo to some extent. It has been ilon>- 
in tho case of lac and cano to n certain extent. 

A.1140. Would not tlio incidonco of rico he rather unequal and fall rather 
heavily on certain Provinccn? — Then the advantage would be to those Pro- 
vincos more than to (ho otbom. But the amount is very small and I think 
it would not bo a very heavy burden. 

A. 1150. You know tho method of raising money for these eeutial bodies 
by n form of tax or levy from tlio trade. Could not tlmt money lie earmarked 
for any particular crop from which it Is derived?— I would not apply it to the 
particular crop. 

In that coso I must tell you what the ease would le about riev. Bren 
assuming a very low assessment, 80 laklw of rupees would be paid b.v 11m mn 
alone ond lutor-provineial jealousy in likely to mise. 

A. 1151, Ono or two quostiotin about your past experience. Yon had been 
Deputy Director for many years bofnre’you came (o Pusa. Couhl you tell 
ua in what way, if any, Pusa was of use when you w'eic a Deputy Dirrctei 
yourself?— It was of very groat use indeed. Mr. MolHsou visited my place 
on threo occasions, Whin ho came to mo on the first occasion l hod not u 
bungalow in tho place. After leaving me lie wont down to Bombay and 
aaw tho Govcmmonl of Bombay and insisted on building me a bungalow. 
On the next occasion when ho came ho got n big giant for terlamntiou work 
tuid on tlio third occasion ho got mo more money. 

A .13 52. So tho assistance was largely financial? —And advises y. 

A.llGJ). But thou he was Inspector-General, f want (o know whetliet 
you got help from any particular scrtlon at Pusa during jour Deputy Direr- 
ton>lup? — As a matter or fact I did not get very much help because it was 
entirely a now' department} Pusa had hot been sufficient h organhrd (o cel 
much bonofit from it. 
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A 1X54. At present are the Provinces using jour different sections? — Yes; 
a verj large number 

A 1155. Uliat problems of basic importance to agriculture aie you looking 
to here? Will you just mention a few?— Cattle, upkeep of fertility and general 
technique. 

A 1150. These ate all enquiries of general importance to the Piovinoes ns 
u ell as to local farming here? — Yes. 

A.1157. Are there any other problems you hate in mind that should be 
taken up oil the agricultural side? — 1 should like to have increase of machinery. 

A.113S. You think a lot of work can be done on that side? — Yes, but not 
necessarily by Pusa. 

A.1159. Are there any limitations for the Piovinces to fully utilise you? — 
I do not know of any. 

A.11C0. Are there not difficulties that hate arisen undei the new Devolu- 
tion Buies in restricting the amount of touring aud so on? — That comes under 
ubat I said about accounts. 

A.1161. How about your half-bred cattle, you hold annual sales here which 
arc well attended and whore tery good prices are obtained. Aie all these 
cattle inoculated by the simultaneous method before you put them up to 
auction?— Practically all. With a very few exceptions they ate all simultane. 
ously inoculated against rinderpest, 

A.11G2. Do you sell any cross-bred bulls? — Ho cross-bred bulls. 

A.1163. Have there been any complaints from the buyers os to excessive 
moitfthty amongst these cattle as a result of rinderpest oi other disease? — No, 

A.1164. You have had no complaints fiom them that these cat*le are mole 
liable to disease than the oidinary cattle?— No. 

A.1165. Are any obstacles put in the way of ingress to, oi cgres« from, 
Pusa by the Railway Companies?— Yes. There me two Railwoy systems, 
the B. and N. W. Bailway and the E. I. Bailway and I do not think they 
fit m very well. Coming here from the Punjab, the Punjab mail comes m 
20 minutes aftei the steamer leaves, which means staying the night in the 
station. 

A.11G0. Have no representations been made?— I belieie representations 
have been put up but no action has been taken. 

A.1107. Do you think that the teaching side should be extended at Pusa? 
Have you any 'ideas as to liow you could impiovc it?— We should have a 
large number of short anil special couises. foi instance, in the installation oi 
pou er machineiy, the technique of cattle-breeding, fodder glowing and so on. 

A.11G8. Do you foresee a day when Pusa will he able to give a complote 
jKixt-gradunte course in agriculture to qualify foi direct appointments in the 
Indian Agricultural Service? — I should think it would be better if the course 
comprised a eeitnin amount of training elsewhere in addition T am talking 
especially of my own section and not of the scientific sections. 

A-1IG9- How- would you train these men foi the Indian Agrieultuial 
Service®— In India now we have certainly got a nucleus for a very good 
training. 

A.1170. Where? — Suppose they have taken theii degree in one of the 
provincial colleges and thoy want to specialise, we will say, in cattle work, 
they can bo given sometime at one of the Military dairy farms such as 
Bangalore, so long hero, and a spell abroad. 

A.1171. But would it not be better if we really had one institute where 
this class of teaching could he given, instead of waiting until one of the 
provincial colleges assorted its supenority and its position wore recognised P 
— We could do it undoubtedly. 

A.1172. Do you not think it has got to be done? — Yes; but I think the 
complete training should not ho done here; I am talking fiom the point 
of viow of the Agricultural Section. 
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A. J173. Tlmf.it, on account of the peculiar conditions under which jou 
it oik here P — Vos. 

\ 

A. 1174. The limitations on the ngnculturnl side? — Yes, yon see wo cannot 
R.se them nny experience in impatient. 

A. 1175. That i« poi/octly true. There is no act cioppiug; so that ically 
fiom the point of view of a complete agricultural tout sc Pusa is unsuitable? 
— Yes, I think it i». 

A.117C. It lias these limitations* 1 — Yes. 

A.1177. Piojttsot Ganfiuhe: But yon would have those sorts of limitations 
ci erywhere ; could yon select a spot where you would have all the facilities'' — 
1 would not select ono spot, but 1 would arrange the course of training to 
get ns ninny factors into the tinimng as possible. 

A 1178. Heic you have aliendy developed, if I may say so, .i sort of 
scientific atmosphere; would you not prefer to utilise this institution for 
post-graduate training? — Foi pnit of the training but not the complete 
Training. I think a man who is trained here and nowhere else would not 
ho in a position to go all through India nnd he classed os a first class 
expert. 

A 1179. Do yon appiove of the idea of developing Pu«n as a post-gr.iduato 
teaching institution Yes. 

A.11S0. Then if you agree on that point nnd if yon have M.Ag. or M.Se. 
students, do you not think you would have sufficient innterinl here with 
which you could build up post-gindunto agricultural education® — Do you 
refer to my section or all sections? 

A 1161. The Institution as ii whole?— 1 nm not in a position to speak 
about the othor sections. 

A.1182 You refer to general technique in field experiments; are you 
working to develop a suitable plot teehniqne? — Yes. 

A 1183. For tlio purpose of eanying mi experiments? — Yes. 

A.llbl, Do the membcis of the piovincinl departments visit your farm 
to study that technique?—' They do on occasions; Boards of Agriculture and so 
forth tome and study our melhmls. 

A. 1185. Most of the Piovinees have to carry on experiments in the 
fields?— Yes. 

A.UPG. Are they familiar with your plot technique? — I should sey they 
are, yes. 

A.1187. Could you tell the Commission the procedure yon adopt in plan- 
ning yonr crop experiments? — I can gite yon Util details; I nm just starting 
a new series of plots on supj lonno in conjunction with the Imporial 
Bacteriologist and the Secretary of the Sugar Butenii. We nro working 
on if just non and I can put all the documents nt yonr disposal* 

A.1188. Then you do consuls with the other experts of the department? — 
Yes. 

A.1189. In Mich field experiment® you make an attempt to view the 
problem in all its aspects? — Yes, 

A.1190. Do you attempt, from an experiment to gel complete data fiom 
all points of view? Can you tell the Commission whether vow have tarried 
on nny experiments of that sort?— I am afraid J do not quite follow yon, 

A, 1191. Let mo explain. Supposing you me eanying on experiments 
with regnrd to the w'ntcr lequircmcnis of a nop; you ask the Bacteriological 
Section to study tlio pioblcm fiom the bacteriological side, yon ask the 
Chemical Set I ion to study it from that side, mid you ask the Entomological 
Section to find out the incidence of posts in relation to water nnd so on: 
That is, when son tackle a problem do you try to get complete dnta in ad 
its aspect s? — Undoubtedly, 

A.1192, Could you tell the Commission of nny experiment that was done 
in that way?— Wo will take the permanent manuring experiment; this 
espciiment was designed by the Iloatd of Agriculture in Tudin, 

Hr. 0, B. Henderson. 
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A. 1193. You are referring to the Punjab held ? — Yes. This expeiimcnt 
nas designed bv the Hoard of Agnrultuio but it has )md -light modifications 
since that tune. 

i 1191 I natiecd tins morning in going about the fields that you were 
turning on vniious e\pei iments nilh leguminous foddei eiops?— Yes. 

A 1191 lime sou ashed tho Department of Animal Nutntion to a -certain 
the leedmg mine of these eiops 5 — When they hate got hoyond the nieli- 
liiin.m stages, «p take nil the necessnry steps to trj that 

1 1199 Sc that you me in touch with tho Depaitmcnt of Animal Nutri- 
tum at Bangalore «~\ es 

A 1197 f fm e you at any time undcitakon any expoiiments nt tho sugges- 
tion of the pioiincml depnitments? — Yes. 

A 119S Poi instance has Bongnl asked you as Impeiial Agiiculturist to 
tally on an oxpenment nliieli they wore unahle to carry ont ' Can you give 
i.s an instance 5 — We are doing quite a large amount of vvoik foi the 
Dneetor of Agueultuie in Bengal, ehiofiy on fibre work; no grow fibre for 
him. wo let it foi him and send him the result. 

A 1199 Are letting oxpeiimonts done hero also? — In the last sciies of 
experiments no carried put wo tried to extract a fibie by mechanical means; 
this nistiumcnt was designed nt Dacca and it has been tried hero. 

A 1200 So you do cairy on experiments lieio nt the instance and sugges- 
tion of the piorincial departments? — Yes 

A. 1201. Besides Bengal, has any otliei Province come foiward and made 
suggestions to yon 5 — 1 have hod suggestions from the Pnnjnb, I have hnd 
them fiom Bombay and fiom the Central Provinces. 

A 1202. So that in that way you are in touch with other Provinces?— In 
touch cioiy way. 

A.1203. Has it been possible for you to verify anv lcsults obtained by 
flic provincial depnitments in then field tiinls 5 — I cannot give any instance 
off-hand m the ca-o of ciop tiinls. If, for instnneo. a new fodder is recom- 
mended h.v a Piovince, we give it a tiinl iicre and see how it fulfils our 
conditions. 

A. 1204. In your note vou say, "it is my opinion tlint the first stop 
should he that of setting the administration m order nnd an oidorly suivey 
made of the means avniinlilo for an organised attack on the present terrible 
state of ngiiculturo and livestock in India.” Do you suggest that up to now 
there has been no organised attack on tho agricultural problems of tho 
country? — No, I do not suggest tlint, but I hnvo a feeling that development 
is going on very unequally, and I suggest that n further nmount of co- 
ordination would bo of veiy great benefit. 

A.1205 So that youi point is tills ; tlioio has been nn organised attack 
but not, suiTicicntly co-ordmntod? — Tlint is so 

A.120C Oi, if I may say so. there 1ms been an oignnised attack without 
sufficient oignnisfttion? — Yes. 

A.1207. Whose fault is that?— l'ho uholo problem of agricultural improve- 
ment is absolutely model n ; it has not had timo to get going. 

A 1208. And you tliink “ setting the administration in order ” would solvo 
tho problem 5 — It would, certainly, if it were on a business footing. 

A.1209. When you speak of setting tho administtation iii order, _ whnt 
have you actually in mind? — 1 hnvo this in mind; wo will say within the 
last 20 years the subject of improvement in agiicultnre under modern 
methods has been really started. It seems to me that wc nio going ahead 
in a very unequal manner; some Provinces are doing veiy good work and 
-spending a lot of money , other Piovinccs nTe doing very little. Various 
semi-independent and othci organisations me staiting. and it seems to mo 
that wo shall got into a state of chaos if wo go on like this; it is_ timo that 
the whole subject was systematically gone into nnd some idea obtained of the 
means available for eanying out tho work, 
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A. 1210. For tliat ptupo*i» you piopose to hnvo a central hotly? — Yes. 

A.121L Let tno toe lion you would form that centinl hotly, Would you 
tall the Impel i ji 1 I)ojmi tiiient of Agricultuio a central botlyP— It L a 
cetilml body, yes. 

A.1212 Thou how do you explain this, that thin Imperial Dopaitinonl ol 
Agricult uro, which you admit is a eonttnl body, did not ancccod in establish- 
ing a sjbtem of otganised attack on ngricultuinl pioWem*? — Ui>canse it tins 
novot yet lnid a chance. It is (.till in its infancy, 

A. 1213. After 20 years' growth it may he said to hate i cached the adult 
stage. On page 123 ot your jicxit you stato; *' If the pre-ent state ol .iftan- 
conitnues, some of the Frounces will hnvo a very large oiganisntion and will 
completely overshadow not only the other Provinces lint also the agnculhnal 
maciiinery of the Centra! Government." Why aro yon alarmed at the possi- 
bilities <ot the Provinces developing i very largo oiganisntion ?--l am not 
alarmed at nil; I am only too plccMcd. 

A. 1211. Min do sou think snch development would os erslmdow and not 
assist the Centinl Government? — If they expanded to such an extent they 
would simply tale all the best men aw as fiom the Central Government. 

A .1215. Tlteie would tie demand for bettci men?— Then the bettor men 
would be confined to a water-tight compartment. You would probably have 
jeui first dies men in the Punjab and very infetior men elsowhcie. There 
i* no equality about the thing at all. 

A. 1210. Then, fui flier on, von say with reference to Pusa tint the hods 
ol soiontilie experts working in the Crmtrftl Institute would have less and less 
connection with cm rent agricultural atfairs m lndin, as the development 
of Ihn Provincial AgrienUnral Departments increased, 1 cannot understand 
why that should bp the ease? — That is only uiy opinion. 

A. 121 7. Could you kindly explain why you anticipate this difficulty?— 
1 anticipate that difficulty if yon have t\» unetpinl growth of development it» 
cue place .is eompa’od with another place whole you might have nothing nt 
all. You would in that case got nil your best men icmoved. 

A. 1211* Hut, hi any case, jf the tiftditiun of Pusa is properly nmint.mifd 
there ought to be no danger 9 — J think them will l>e very considoi.iblo danger 

A.121U, Would you agieo with me that kucIi diflicultivs could not mine 
tf the organis.ition of the controlling hods of expeits were made sufficiently 
lias tic and the peisonnel engaged in resell tell weto piopcrly selected? — That 
would undoubtedly gn a lung wav to meet the iasc, 

A. 1220. Then with regnid to the Institute, what definite pwpotals have 
you to organise Push mi flint the work on (lie tenlrnl farm and the central 
loseareli station e.ni be made inter-relatrd and inter-dependent, thus forming 
an ov-t ntinl struituie in the agricultural organisation of the eountty? — I 
wettlil esteml Push J»y having stations in otlm pnrls of India. 

A. 1221. Yon make a reference to the ('ontr.il Department of the United 
Status. Is not Uihl i tally a correlating agency ? Yon say that it is an 
executive body. 1 think the Chairman pointed out to you that it was not. 
1 wa 1 in the United States for pome lime and «» itnpioxMmi is that it is 
ic/illj n win elating agency? — I am open to «mttndtotion, hut 1 was nmler 
the impression that they laid e-^eiiliolly executive fnnetions. 

The ni,.ih man .■ 1 said that ns icpirds rortmn specific mibjfcts; for instnnro 
tho rogiilntiou of export and the duty of protecting the country against the 
importation of plant pests and the like. 

A.1222 IVi/i'Mor tJanfv W; Apail fiom eeilnin reservations which the 
Federal Government make, the tlepaninenlH me ijtiite independent and they 
have entire freedom in their own organisation and ndministi atiouP — But if 
the Centinl Government wanted to curry out invest ig.itium* I was undet the 
impicssion that they had (ha power to step into that filato and carry m>t 
the experiment by establishing a station in any Vrovinro. 

79k Ohauuw-n: At tlieir own expense. 
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A 1223 Ptoftssor Gnnqulcc : Without mtcrfeiing with tho woik done by 
ft p/iriicuJfl) Suite •* — Yes. 

A.1224. Here mo have n note presented to ns by tlic Agricultural Chemist 
to the Government of the Punjab and he also says that the State Depait- 
inonts hare entno freedom of action in then oun organisation and pursue 
their oun independent lines of research. And fmther he "ays that they get 
material encour igement and assistance from Washington and that States 
vie with each otliei in the matter of catching the eye of tho Fedcial 
authentic 1 . in receiving their grnnt6 You said that you paid a visit to 
Canada. ITave you had an opportunity of studying tho organisation of the 
central farms of that countrvP — Yes. 

A 1223. Could you very kindly tell the Commission how the woik of co- 
ordination and oiganisntion of these central farms is cairied on in the 
..different parts of Canada ? — Tho statioa I was at was Guelph and they had a 
central farm thoio at which they tried new varieties. Then they had a 
chain of subsidiary farms in diilcient districts and from there tlio improved 
varieties spread right through the whole tract. 

A.1226. Yes, they are developing a very great deal. I saw some of their 
.organisers at tho Wembley Exhibition and that was the impie'sion I was 
able to gather You say the central body should include tnc Director of 
Agiicultuie Would yon not includo tho representatives of the Irrigation 
Department, oi the Co-operative Department * — I would certainly include 
them. They would bo essential for dosoi co-opeintion. 

A. 1227. You make a remark about the use of cowdnng as fuel. Do you 
consider tho practice of burning tow dung a serious one?— -Aly experience 
is confined to Sind and I think it is not a mattei of vciy great importance 
there 

A 1228. Hav c j on had any occasion to study the conditions in Bengal or 
Bilim » — Not in Bengal, but to a certain extent in Bihar. A lot of cow- 
dung is got off the mads and from grazing grounds and so forth and it is 
almost always in a very dry condition. I do not think that it is a matter 
of primary importance. 

A.1229. Have you an Agiicultural Engineer attached to the Pusa Insti- 
liito? — No; I attend to that branch. 

A.1230 Have you any nrinngcments for. testing different kinds of machi- 
nery 5 — I have tested several lots of machinery and seveinl implements in 
different Province". I have tested tho threshing machinery at Lyallpur; I 
have tested various things at Cavvnporo and at Poona 

A.1231. Arc you in touch with any Indian manufacturers 5 — I have seen 
factories in places near Dhniwnr. 

A.1232. Mi. Cali erf: Ono page 124 of your written evidence you say, “ The 
whole question of grading of export crops needs thoiough investigation. 
Alight I ask why you lay stress on export crops?— I think the point of 
gioatest importance is that impiovement could he effected most quickly on 
export crops. Tho other point of view is that the grading of non-export 
crops would bo attendant with very considerable difficulty. I think thnt 
immediate benefit could bo obtained by taking up export crops. 

A 1233. But any impiovement in tlic marketing of expoit crops would 
only lead to a better price of the portion exported ?— Eventually the cultivator 
would get a better price for his product, 

A.1234 It vvonld not lofleet on the portion consumed locally 5 — I think it 
would, indirectly, in course of timo. 

A.1233 Bui the total proportion of agricultural produce exported is a 
very small part of the whole? — Yes. 

A 123G So that that lends one to the charge sometimes brought against 
the Agiicultural Department that they devote too . much attention to the 
export crops and not enough to tho home consumption crop? — It vvonld not 
he a sound piece of business not to stait work wheie you would probably 
get tno quickest result 
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A. 123". In tlio cnso of Bengal rico, T gatlior nono at nil is exported. 
You could not improve tho export marketing of Bongal rico? — No, I should 
think tho department should tackle the question of Bcngnl rico by getting 
hotter seed and bettering tho facilities for buying seed, helping in tho 
manure, etc. 

A-1238. Would you like to offer any opinion on the ohnrge that depart- 
ments devote too much time to the crops that go to EuiopeP — No, I do not 
think their is really very much in that. 

A. 1239. Just a point which Piofcsor Gangulce took up about cortain 
Pi o Vinces going ahead faster than others with tho development oi tlio 
Agricultural Dopnitraonts. You would not go so for as to restrain their 
pi ogress? — Ccitninly not. 

A.1240. The more fact, to take youi figures, that tho Punjab can afford 
14 lakhs and Assam only 2 lakhs would not he an aigument to keep tho 
Punjab back ? — No. 

A.12J1, Suppose that applied to Pusa, would >oit obj'oet to other Pro- 
vinces going nlieud if Pusa could not soouro the funds?— No. 

A. 1242. 1 have not quite gtaspod tho point of your aigument hero? — It 
seems to me that at 1'usn tho Ontml Got eminent uio lagging bohind. Wo 
started with a certain latio, ns it vein, and the expenditure was pretty 
cion all over tho Provinces) and now while some Provinces ore going ahead, 
others are lagging behind. 

A. 1213. Tho main object of all these activities is the itolfnrc and pros- 
pority of the agricultural che-s? — Yes. 

A. 1211. As long ns that end i« achieved it does not really matter whether 
tho work is done by the department lime or in a Province?— It seems tbnt 
it pays the Punjab to spend tbeii money and they are pleased with tho 
result, and if that applies to the Punjab it applies equally to other parts 
of India ns well. 

A 12 15. Would not the success attained in ono Piovince serve, ns a sput 
to moio Inggnid Provinces? — That is to he hoped foi, certainly. 

A.124G. I was not quite certain about Uio liend of these argnmontsP — 
The trend is that the Central Government should spend nmio money and keep 
up the organisation of the Central Government in pioportion as expenditure 
increases in tho Provinces. 

A, 1247. The argument is a local argument applied to tlio position of the 
Imperial Depot t meat? — Yes, that is so. 

A.1248. And siinilnily, you say later on that alt initiative would pass 
ftom tho Government of India in agricultural oilaiih. Why should not the 
initiative lie in the hands of mote jirogic^sivo Piovinces? — In tho care of a 
piohlem which is common to ‘■evorol Provinces it iR a case for tho Central 
Government to net. I do not see why the Punjab, beenu'o it spends a Inigo 
amount of inonoy, should advise Provinces like .Madras or Bombay; as long 
as they nic co-ordinating their domestic problems they ate absolutely within 
tlieir light. , 

A.1240. But a great deal of work done in individual Piovinces is of All* 
India value? — To a cettain extent. 

A, 12-50. But you want co-oi dination of authority. Work niaj bo carried 
on in tho Punjab which is of value to Madias hut who is going to he tho 
connecting link? Is it your opinion then that tlio co-oidinating authority 
should nUo have with it a body of expert icsonieh uorkois apart from tho 
ptovincinl workers? — Yes, T think so, thcie ought to he a staff of sufficient 
scientific weight to act as eo*oi‘d inn ting authorities Poi instance, if a 
chemirnl piolilem is* being investigated in tho Punjab which is of value to 
Madras, you must have n fast class Chemist nt the headquarters to translate 
it into practice, othonviso tho work going on in tho Punjab mny never br 
bemd of in Madras. 

A, 1251. You do not contomjdntc a lime when tho piorincial departments 
will have extended to an extent which would leiulm an Imperial Dopnitmenfc 
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unnecessary 01 icdundant? — I do not see Lon that can be done \ei v well 
because, if youi expansion is so unequal, I do not see lion' it is possible to 
get lid of the Cential Department 

A 12G2 Take the case of your own department. AVhat uoik are you 
doing now at^ Pusa which could not bo done or is not being done in the 
Pros moos i — Nothing. Everything 1 am doing could be done m the Provinces. 

A 1263 It could he done by a provincial depaitmcut? — Undoubtedly. 

A 1264. Ju anothoi pinto you suggest that the Heads of Sections at Pusa 
should lime been mised to the gindo of Directois of Agriculture. 'Wero yon 
thinking ol their pay or of thou official status 6 — Both. 

A 1265 \ou do not tlnnk that thou scientific ropntation will be sufficient 
to gne them the due iroight? — No, I do not think it would be sufficient to 
line them duo weight under tho ureumstnnces. 

A.1250. Coming to tho question ol now crops, you say on page 120, “ In 
most districts thoro is cast-iron custom as to the staple food grain.” Do you 
not think you aio a little too rigid thoro in view of tho change of diet that is 
taking place in l.inous Pronnoes? — 1 can only speak trom my experience. 
1 lmio known a case where in n lajri tract they would not cat juar, and in 
a nee tine t they would not touch wheat. I have known of cases whore new 
lice Jin*- boon "hi ought in from some distance and tho people in that tract 
vonid not touch it. 

A.125" That may he moicly tho objection to something new ? — I do not 
say the custom is minltornblo, but I say it Is very strong. 

A.125S. It is baldly cast-iron; you hate expicsscd it a little too sti ongly? 
— I do not mean to infei that it is absolutely unchangeable, but it is a 
difficulty in the introduction of new clops in many cases. 

A 1269 Still, there is considerable evidence that now crops are being 
mtioduced and people are altering their consumption in response to them? — 

J do not menu to infer that my remark applies to aU the now crops. In 
inauy- cases when you bring in a new eiop it is taken up with avidity; hut 
I say that iu some cases it does occur. 

A.1200. Aio you barring agricultural improvement throngb tho introduc- 
tion of new food crops?— Certainly not; I hate merely pointed out a 
difficulty which exists in some cases 

A.1201 But it is not universal?— No, it is by no means universal. 

A.1262. por instance, potato is spreading very rapidly?— Yes, and Pusa 
wheat is spiendmg very rapidly. I have merely instanced that as an 
obstacle. 

A.1263. But it is not an insurmountable obstacle? — No. 

A.1261 Now, with icgnrd to tho question of Animal Husbandry. Do you 
think that the sentimental liow with icgard to tho eon is a bar to an 
improvement in the livestock?— I consider it .i vory great bar in some 
tiacts. 

A.12C5. It is a great difficulty ?— Yes. 

A.12GG. You say that the aotual working days of bullocks in Smd amount 
to TOO or 120 days. Is that a guess or is it a careful calculation?— That 18 
a calculation based on one pnittcular village of which I liavo got experience; 
it is actual fact. 

A.1267. On the question of roaihcting of wheat you say that “tho trade 
interested however docs not recommend any change and a thorough inquiry 
is necessary and "very drastic notion on tho part of tho Central Government. 

Do \ou stress the word “Central” there or would you allow Provincial 
Government to mako the inquiry?— It struck mo that it was a problom 
common to sovernl Provinces. It is not only the Punyah problem but it is 
also tho problem of Bombay and tho United Provinces. 

A.1203. Still the problem is sufficiently big in a single Province to justify 
an inquiry? — Undoubtedly. 
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.A .1269. And actually tho inquiry is being mn<3e_ by tlic Noi tli-Wc3tern 
Hallway which is an Imperial department, but it might again bo taken up 
by a pioviticial department?— Yes, 

A.1270. Would yon kindly let mo know what you consider is tho change 
of attitude necessary on tho part of tho Piovincos in order to attract 
capitalists to talco up agriculture? — In some Provincos it is more or lcsj n 
fettled policy' not to encourage people from outiido that Province to tnkc 
up land. 

A.1271. You nro thinking of tho Punjab probably? — As a matter of fact, 
I was thinking of Sind. 

A. 1272. What change of attitude do you want*' — I do not want any 
change of attitude; T have merely suggested that that would ho necessary 
if outsido capital were to he attrnctod. I do not recommend it 

A.1273. On pago 131 you any, “It is very’ seldom that owners aio found 
who notimlly cultivate their own land." I presume you moan largo owners? 
— 1 was referring to this side of India; this side of India is very exceptional. 

A.1274. Could you make any suggestion ns to how those owners could bo 
r neomaged to tnke a more active interest in agriculture? — T think Mr. Saver 
made a suggestion sometime ugo that if tho Honours lists wore more used 
foi cases of advanced agricultuie, that might help a bit. 

A.1275. Yon do not think that lias, been done sufficiently now?— No. I 
know fiom my own oxperienco ns n Deputy Director in Sind that a iccom- 
mmdation, say, from the Police Deportment Or from the Irrigation Depart- 
ment went \cty much further than a iceommendation based on the fact 
that tho innn was n good zemindar. 

, A.1276. An opinion has recently been given by tho President of the 

Science Coitgicss that these new crops do not take more out of tho soil 
than the old crops; that it is merely a question of gotting a more efficient 
plant machine. Do you agree with that?— Thnt can ho absolutely prosed 
or disptoved liy chemical analyses. 

A.1277. Wlmt exactly is tlio gonciai ideal that you nro aiming nt in the 
Agricultural Section? Is it to get crops which will rnnko hotter nso of the 
soil, ripen more quickly and tnke up less time, or to get n crop which will 
give a bigger yiejd ? — There are ccvernl faotois. In some cases it would bo a 
matter of expediency to got ti crop which could mature with less water; 
in bomo cases it would ho more oxpediont to got a higher yielding wop; it is 
rot always the same aim. Tho object might bo to got an early ripening crop 
ns wo do hero in Pima. In many cases, 1 Fhmild think that it yout crop 
giro-, a higher outturn, evon nt the oxponso of reducing tho fertility, it is 
bound business to get a higher outturn and an iwmedinto return unless 
fertility is going to bo reduced very considerably; it is better to have the 
money at onco if yon can got it, 

A.1278. One of tho pieces of evidcnco given to us is that improved 
varieties require moro eaioful cultivation and hotter manuring; is that 
generally true? — T do not think it can ho laid down ns a gonornl rule. It 
may ho so in some oases, hut unless the diffoioncc in yield is very con- 
bideiahle, T do not think there will lie very much differenco in tho eflect on 
succeeding fertility. , 

A. 1279. As to tho question of Honours, do you not think people will 
giro up tlioir fairns when they get their Honmits?— I should think it would 
have a very good effect in tho district. After all, tho saino prinoiplo might 
apply in giving an Honour for anything. 

A.J2S0. Do you think it. might ho of loal permanent value?— I should 
think so. 

A.1281. Do you not think that n certain class of mon does work for 
Honours and a cor tain class of mon docs woik for tho Sake of work, and 
thnt tho laltor is often tho hotter man? — Tho matt who recommends him fs 
responsible for selecting the proper lypd. , 
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A 1282 I should like to make the question about costings more clear. 
Is this inquiry in which costing is being done undei your control P — Wo 
keep a record of all the costings of all the crops of this farm. 

A 1283 Of the farm you slioued us this morning 0 How is it enteied 
up everyday P Do you enter the houis of labour? — We entei the hours of 
labour, the number of bullocks used and the actual operation. 

A 1284. How ere you going to as c ess the value of the work doue by the 
bullocks? — If a pair of bullocks work for half a daj, wo put down tbeir rate 
for half the day. 

A 1285 Then jou ate putting down a conventional rate foi the bullocks? — 
Ye3 

A 1286 How is that arrived at? — On the basis of our experiences and 
also on the basis of what it costs to hiro a pair of bullocks. 

A.1287. But you base just said that you found that bnllocks ueie used 
only from 100 to 120 days in a village Assuming that to he correct, you 
have got to allow somehow for the cost for 240 or 260 daysP — If you will 
read my evidenco you will find that my figure refers entirely to Sind. We 
can get quite a good basis of comparison by tlio rate it costs us to hiio a 
pair of bullocks. Of couise, we hire a numhei of bullocks and tie know the 
rate at which they aio hired 

A.128S. That would uot givo you the cost of cultivation? — It gives au 
idea of what the bullocks cost * 

A.1289. That would give you the cost of hiiing the cultivator’s bullocks, 
not the cost of cultitation?— That is what wo have done bo far. 

A.1290. You nrc not trying to work out the cost of keeping a pair of 
bullocks for a year and dividing the cost by the number of day» they work? — 
We have sufficient data to work it out quite easily. 

A.1291. Are you in favour of a moie intimate study of inral economics in 
this country?— Yes. 

A.1292. Do you think it would he of value to you in jour work? — It 
could not bB of very much value in my present post, but I think it would 
be of great value generally. 

A.1293 The major part of this country is cultivated in small holdings up 
to about 12 to 15 acres. Do you think the methods you are working out 
now aie suitable for the small cultivator?— No. 

A 1291. As far as I havo seen, practically no attempt is being made to 
woik out the typo of cultivation suitable foi these small holdings? — -That, I 
piesume, is being done by the Provinces. 

A 1295. We have not yet found any Province where it is done. This 
machinery which you showed us is not suitable for the 3-ncic man? No. 

A.1296. There is nothing being done heio to try and improve agriculture 
as it is understood bj 90 per cent of the agriculturists?— We are working 
on specialised problems. But although, ns you sny. the larger proportion 
of Indians cultivate it in vory small fragments, still there is a very largo 
amount which is cultivated in big estntes. 

A.129". Big estates foim a very small peicontnge of tlio total aiea°— 
And when you come to dairy work, it will have to bo on a big scale. 

A.1298 It practically means dairy work is outside practical politics?— 
bio; I would not agree with that, because the milk supply of cities bko 
Bombay and Calcutta must come within practical politics. 

A.I299. Yon aio not working out any model to copy 0 — The improvement 
of milk supply is the important point. 

A.1300. Do you think there is any connection between this concentration 
of tho various 'Agricultural Departments on large scale farming, and the 
lailuro of graduates of agricultural college, to take to agi iculture?— T do not 
think tlieie is any connection. 1 

A 1801. You do not think the fact that agricultural ginduotos do not 
take to agriculture is because tho agiieultuie they hove learnt is not suitable 
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to the Province in which they live? — In tho first place, you cannot teach 
practical farming in any educational institution; yon have got to loam out 
in the open ; you cannot teach business in an educational institute. 

A.1302, When a man takes to medicine, ho piactises medicine, and a 
man who learns dentistry practises dentistry P — Befoie an engineer qualifies 
1 im«elf, he has got to put in five years in the workshops as a fitter. 

A. 1303. It would not apply to stngery, or medicine, or dentistry? — I do 
not think you can call an average doctor a business man. 

A.1304. We have never yet been told why it is that these graduates from 
the agricultural colleges do not tako to agriculture, or why they _nie not 
being employed by the big owiiois? — That applies to other countries also; 
I do not think, ns a rule, a graduate of an agricultural college hi Gicat 
Britain takes to practical faming. 

A.1305. What is it that is special in ngrioultuie. when those who loam 
it make more money by preaching it than by pinctising it? Wheio does the 
diifeience come in between agriculture and every other foim of education P — 
Agriculture is puiely empirical; any scientific uoilc you lenin should he a 
help, but it will not take the place of practical technique, and you enn only 
karn your practical technique by the sweat of your brow'. 

A.1306. You hare heard of the proposal in ihe Punjab to allot land to 
agiicnltural graduates for a period of yeaisP — Yes, I hare hoard of it. 

A.I307. Do you approve of itP— I think it would be a verv interesting 
experiment. 

A.1308 Do yon think it would ho sufficient to give tho practical training 
required? — I think you would get a certain number of good men out; of that 
lot. 

A.1309. It would add to tho vnlno of tho giaduatcP— I think it would. 

A.1310. Do you think it is possible to standaidiso agricultural machinery 
such ns ploughs to nn extent which would permit of mass production? Wo 
have been told that if you could have half n dozen types of ploughs foi India 
you might get n great 1 eduction in the cost price V mass production ; do you 
think it is possible?— I have a great hope in it; I think it is a development 
which will occur in the futuio. 

A. 1311. Do you think it will bo possible? — I hare great hopes about it. 

A.1312. ilfi, Eamaf: You had tho advantage of service in Sind; you have 
also visited Egypt, and you have had considerable experience at tlio Imperial 
Institute here. I should like to ask you, in view of this experience of yours, 
something about the possibilities of Sind. I do not wish to put any hypothe- 
tical questions, hut 1 cannot lesisfc tlio temptation of asking yon for an 
expression of your opinion with regard to tho future possibilities of Sind, 
Do you think, under an impioved agricultural system, Sind will approximate 
ih yield to Egypt, say, for a crop like cotton? — Thoro nro Mtino vciy great 
disadvantages which Sind labours under. In the first place, it has got a 
very bad climate; its hot weather is probably one of tho worst in the world; 
some paits of Sind have got nn extremely bad typo of malaria, and it seems 
it is getting woise. 

A.J818. Sir Qanqa'Ram: Eveu worse thnn Bengal?— I think it js^ worse 
than Bengal. Another point is that you Imvo got a very small population. 
I believe tho population of Sind is about five millions and tlio area is about 
40,000.000 acres- It is a very scattered country, and in most cases the soil 
is inclined to ho impregnated with alkali or halar ; but provided tlw popula- 
tion difficulty is got over and you can get ihe right typo of colonists into 
Sind, I should think it has got groat possibilities. For one thing, it starts 
off with a great advantage; it has got excollont drainage; tho subsoil water 
is very low. Egypt suffers very badly, because tho subsoil water is high, 
and it has got the greatest difficulty in getting rid of this drainage water, 

A.1314, Mr. Eamat : You are aware that tho Eombay Government are 
moking a huge experiment, from thojfinnncial point of view, in the shape of 
the Sniihur Barrage. Do you think tlmt will help tho Piovince of Sind to 
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impioie mntteis and como up to the leiol of EgjptP— I an afraid it will 
take some considouiblo time. The difficulty, m raj opinion, is the want of 
population 

A 1316 I want to take you to another general question which aiises out 
ot your remarks in the pamphlet* which you have placed in the hands of the 
members While discussing the question of reclamation work and dtbor 
w oik in Egypt and comparing it with similai work and its yield in the 
Punjab on page 0 you say, “ It will only be by the adoption of suitable in- 
tensive rotations and tho largely inn eased use of leguminous fodder crops 
and keeping and feeding increased numbois of lnestock that the yields of 
lingated land in North-West India will approximate more nearly to thoso 
m Egypt.” You go on to saj-, “ At present the aieiage yields per acre in 
the Punjab canal colonies, especially on the older colonies, are very smnll 
and evidence seems to point to tho fact that yields are deci easing.” This is 
m onnipni isou with Egypt Do jou still hold bv that opinion? — Yes 

A 1316 This was written about 5 jeais ago Aie things improving or 
stationary, so far ns youi knowledge of the Punjab goes? — I think it still 
holds 

A.1317. Coming to your precis, you snid jou had only 2 graduates in 
jour section receiving post-gindunte training at tho Imperial Institute here. 
Do j-ou think matters could be improved? — We coaid tinin more if the 
Provinces sent us moie students to tinin 

A 1318. Is it the difficulty thnt the Provinces do not send tile students, 
oi is it that your method of selection is defective? — The men wo are tiaining 
lust now have been sent to us by tho Provinces; they are memheis of the 
Piovincial Soivice. 

A.1319. Piofasor Gangulee Ont of how many applicants have jou ‘elected 
these 2? — Out of 3. 

A.I320 Mr Kaviat Does it not seem to j-ou to ho almost a tragedy 
tliat from a vast countiy like this theie should he so few graduates coming 
up lioio, and that it leflccte on the Impoiial character of this department 
here? — The' point is that if the educational facilities in the Provinve aie so 
good, they do not need to send us men for training 

A.1321 Either the post-graduate tiaining heie must be coined on under 
more satisfartoiy circumstances, or it ought to cease, and the hotter course 
surely would he to lime a largoi nmnbei of graduates trained liore. Have 
j-ou not thought of the possibility of getting over this point, which perhaps 
has been due to methods of selection or some other consideration? — That does 
not apply, in mj opinion. While this mn> not ben very suitable plnco from 
the ugi icultui al point of new-, fiom the point of view of other sections it 
may bo a ieij- suitable place. A man who wants postgraduate training, snv, 
in entomology, is in quite a diffeicnt position from tho man who wants post- 
gindunte training in agrioultuie, 

A.1322. Hove yon any idea how many students go abroad to leaiu tho 
same subjects which are taught hero 0 — I have no information on thnt point 
at all 

A.1323 Are no figures collected? — No 

A. 1324. Speaking about co-oidinntion, you linve said that co-ordination 
between the Imperial Institute heie and the Piovincos varies from Province 
to Province. Where ,vou thought such co-ordination to be lacking, have yon 
asceitainoJ its pauses ?~I do not think it is a case of lacking; people come 
to mo if thej think I can do them anj good ; if tlioy do not believe I can 
do them any* good, they do not come to me._ T have given the example of 
lludi as ; thej- do not come to me on questions affecting agriculture, hut 
they do come fiom other Piovinccs. 

A.132S In the case of Madras, foi instance, when joii saj they do not 
come to jou, have jou ascoitnined tho causes why thev do not come to you? — 
Because they have got theii own experts iu Madras, who ate probably 

* Not printed : Notes on Pi actical Salt Band Ttecl.imation — Bulletin No. 91 
of 1920 — by Mr. Homleison. 
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much better qualified to adviso them than J am. I have no special experience 
of Madras; my special exponent's is in an entirely different direction. 

A.1320. In that case, where for the time being, accidentally or otherwise, 
a situation like this aiises, that is to say, an expert in the Province of 
Madras I icing ns good an cxpeit as at Push, there should be no complaint 
that theie is not sufficient eo-oi dination, such a state of things is inevitable? 
— 1 do not know tlint there was a complaint 

A.1327. Then, in the case of those Provinces where the co-ordination is 
not ns much ns you wish, you linve no complaint to make? — No. 


A. 1328. To come onre again to this question of the administrative situa- 
tion and your suggestion for icvision oi tho position, I am not quite clear 
nhcthei you lime made tho position cleat oi whether J quite follow you, 
in tlio light of the constitutional position of the country as it stands at 
jnerent Let us sec how far no agree. You agiee that ns long ns the 
Government of India Act stands ns it is, agriculture must remain a Tians- 
foned subject in the Piovineos and tlierefoie the Province must be auto- 
nomous? — Yes. 

A, 1329. If that fundamental fact is accepted, the Government of India 
should linro no light to interfere? — My opinion is that it should have no 
right to intcrfeio with any domestic piohlem; but it should base the right 
to interfile wlieie the piohlem is common to two or more Provinces. 


A. 1330. That is uheio we disngiec. In any shape or in any form what- 
ever; the two things are contrndictoiy. If a subject is Transfcned, con- 
stitutionally do you think it should remain in the hands of tlie Central 
Government men foi purposes of the lomotost point of interference?— I am 
nfinid I cannot agree with you. 

A.1331. Assuming that the Government of India should have no power 
nf mteueronco, should then the Pusa Institute have any poucr of inter- 
feicnce, since the Institute is on advisory body either to tlie Central Govern- 
■teent or to tho Provincial Governments? — On bioad lines my opinion is that 
■it should have no power to interfere in a puroly domestio piohlem. But 
when that problem ceases to bo a domestic problem it certainly sliould have a 
right to intcrfeio. 


. A.1832. Jn tlint case do you mean to say that a piohlem which is domestic 
in one Piovinco and is also domestic in another Pi evince becomes a central 
■subject simply because it is common to two Provinces?— I do not follow you. 

A. 1333. You admit that a particular subject, sny, a particular crop, is a 
'domestic subject jn one Province. It is also domestic in the Adjoining 
Pi ounce. By mere virtue of the fact that the subject is common to two 
•contiguous Provinces, does it become a central subject?— Yes. 

A.I331. I think there again it does not seem to be perfectly cleai ; it is 
rather contradictory?— Maj T take a concrete point to illustrate my meaning? 

♦ .!L n Vf i, .?. f *' 8 .Th le °, nc Province was busy pushing out a certain 
type of cotton; this might be close to an nice in a different Provinco where 

* veij high class long btnple cotton was being grown. By pushing this 

onKH* lnie,lt J )e , radl ™% injuring the good cotton and stifl. for 

beinc 1,2 onc Provmro might not he prepared to stop that cotton 

power terete in and act! 1 " 0 tbe ° Cntrn1 6 ° Vermnmt sll( ” lJd >«*« 

A.13di« 1 as, but act only in the bhitpe of giving advice. Bnt whnt vnn 
want is to go beyond the Government of India Act and invest the Central 
Government with powors of interference and initiative in certain matters 
nc, w tie Y , ery idefl Government of India Act. Now 
JS!? 1 ” Pl , °.P° 3n ^ for revision of oxisting relations, there is some little 
contradictioii in jour suggestions. In one place von any" "It is liardlv 
likely that the Government of lndin would ever interfere oven in the remotest 
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Government of Indio most hnvo a strong central executive body to co- 
ordinate mid to advise on all questions of nil agricultural nature in Indio.” 
I cannot understand koiv a body could be executive and yet give only 
advice nnil co-ordination. If it is on executive body it will interfere? — A 
body of that nature mould, I think, rover inteiferc except in the case of 
absolute necessity. 

A. 1330. Now the question is, oven in the case of absolute necessity, should 
it hare, constitutionally, the power to interfere? — It seems to mo that if 
it is going to be purely advisory, its functions may eventually he practically 
null and void. 

A.1337. In which case would there he any harm in giving the Government 
of India power to interfere in the matter of Transferred subjects in the 
Provinces 5 Or would it he hotter to leave each Province to advance os it- 
likes? Which would load to the tnoro chaotic state of . affairs? — I might 
giro a case in point. A lac instituto has lately boon established near Hanchi. 
In the course of time they will have a fully equipped Chemist and possibly a 
Botanist Within a short distance of that there is nn experimental station 
of the Agricultural Department. You might get two Botanists working 
within a few handled ymds of each other nnd_ doing work which one might 
do, mid these cases will undoubtedly be multiplied iu the future. 


A 1333. I quite realise your difficulties and I quite lealise also your 
desire. I do not wish you to misunderstand mo Wliat we both desire is to 
lime co-ordinntioii and n machinoiy for co-ordination. But that machinery, 

I sas , shonld ho on the basis of adviro on the part of the Central Government 
and' m no case should it be in tho form of actuol interference; and, if you 
agree, then our task would bo to suggest whnt sort of mndiinery these 
should be to secure bettor co-ordination. Now in older to achieve this end, 
that is to avoid interference, yet to have co-ordinaiion we hnvo boon told 
in some other place that the only machinery possible under the present 
Act would be n Central Advisory Board in which you* Institute shonld have 
an adequate plnoc. Would you bo satisfied with that? I am afraid that 
would not he sufficient to fulfil tho case. 

A.1339. You do not then agree with Dr. Clourfon’s suggestion to have n 
Central Advi«oiy Beard to guide tho Government of India and, through 
them, the Provinces? Would that bo an adequate machinery for the kind 
of eo-oi dinntion which jou desire 11 — I am of i aid it would not. 

A.1840. In whnt respect would such o Central Advisory Board fail?— We 
have had a good deal pf experience with the Board of Agriculture which 
moots periodically. It is composed of representatives fiom all paits of 
India. It meets and passes losolutions. 

A. 1311. Supposing we get over that difficulty where the deliberations 
lesult purely in lesolutions and we fiamo also n nmcbmoryto f 

the resolutions of this Advisory Board, would you he satisfied 5 That is to 
., p tw e would be a permanent Secretariat attached to tlie Contra! Aari- 
sory Board and through the Secretariat n certain amount of corr ®? 9 “ n dmico 
would lie enrried on with tho Provinces m order to ensure notion being 

rAtaWi; • « vsa 

should have executive powers. 

Well then, we differ fundamentally, I am afiam. 

and <10 million norosP— Yes. . . 

A 1343. You do not suggest that tho Sukknr Barrage is going to command 

the 40 million acres, do you?— No. . , o_ y^s 

A.1344. The actnal area commanded is i* million acres, is it 
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A.1345. I think the actual figure of "'in' thnt arcaP— Yes. ^ 

not 6 millions and about 2 millions would be living n that area ^ 

A 1346. Now can you tell me what is the amount of kmlcrit J? 
head 'of the population in other ’‘•nEntedfirensPI cannot t 11^ 

But it lias been niv experience tnnt whoic yow P°" 0 » * 

Irrigated crops, you must have a fairly dense population. 

A 1347 Will you agree that the area cultivated m place" ^ u lierc cotton 
is grown is as high as IS to 2 acres per bead of the population?-! think 

it is about that. -+», 

A 1348 So that the population of two millions may be able to deni witn 
thocultivaiionofSmillion acre? Would you like to think over that F- 
I think it is on tlio small side. 5 million acres is the octnnl area of Lgypt 
and the population of Egvpt is nmeh moro than - million*. I think. 

A 1319 Then Mr. Kamat got an opinion from >ou that the produce ot 
irrigated land in the Punjab was decreasing. Is that > 
of irrigation, or is it duo to some had methods of cultivation! I . 

due largely to economic conditions. They aie rather apt to take too much 
out of the land in tho first instance boforo they have got sufficient eattl , 
and they do nor, grow sufficient leguminous crojis. But 1 think on the Whole 
it tends to even up Inter on when iho count iy becomes more settled. I Mtso 
-that evidence on questions which I put during the Cotton Committee to 
various officers and zamiiidnra in the Punjab: they said thnt in their 
opinion on the older canal colonies yields were decreasing, m some cum 
very slightly, but still on tho downward grade. 

A.3350. Did jon carry that further and aseeuain tho cause?— I put tho 
cause down to the tact that wheat was Very* laigely grown and thnt fodder 
crops were not cultivated in sufficient ratio, 

A. 1351. So that you would ascribe it to an improper rntio of cotton and 
wliont without tlio lnnd being heartened by leguminous eropsF— Thnt w tho 
basic cause in my opinion. 

A.1332. But supposing yon had a proper rotntion with leguminous crops, 
is there any reason why the produco should decrease? — If a proper rotntion 
is carried out and a heavy stock of cattle carried, all experience tends to 
show that tho fertility will increase. 

A. 1353. So that you want two factors; you want both leguminous crops 
•and a sufficient head of livestock P— Yes. 


A. 1354. In regard to Sind, are you ownro of wlint experiments are being 
-made or are in process to ascertain tho proper rotation of crops?— A con- 
siderable amount of work has boon done already in Sind on this subject. 
There is a station at Sukkur on what was fotmerly ray poor lnnd hut is now 
growing excellent crops. 

A. 1353. Is that station still maintained?— Yes, 


A.1356. Are tlio lessons taught by that station propagated? Do people 
know of them? — The difficulty is thi«. ' An intensive rotntion of thnt nature 
means a supply of water sufficient to grow two crops n year, and the rendi- 
tions under which yon can get tho supply of water are nt present limited. 
On the Sukkur farm the water is obtained by pumping from the river, 
and thus it can ho regulated; hut in any of the existing canals in Kind tho 
nmonnt of water is fixed and you cannot get more than this fixed rntio. 
■so that it is impossible to carry out n really intensive rotation, hut they 
got over thnt by having a large number of fallow#. 

A.1367, I do not fully understand. Do you think there are sufficient 
experiments boing made now in Sind to prepare the wav for the Sukkur 
Barrage? A new station has been started hot I have not seen thnt yet, but 
Tiieic js quite a lot of data available ns to tlio result oi intensive rotation*?* 

A.1358. From the Sukkur and the Mirpuikhas fannsp— Yes, and also 
to n small extent nt Lark aim. 


A.1359. Have you over advocated any further experiments 1 icing mndo 
in advance of the Sukkur Barrage?— In the Report of tin* Cotton Com- 


"Hr. G. 8. Henderson. 


r 



156 


mittce it is very definite];) recommended that two such stations of at least 
200 acres should be established. 

A 1360 And what action has been taken on that? — One station has. 
lately been sanctioned, but I believo they have already had difficulty about 
the water-supply, they put it in a place where it is not possible to get 
the water-supply as contemplated by the Indian Cotton Committee Report. 

A 1361. Did you jecommend any specific position for the other station? 
—No. we left that to the Local Government 

A 1362. Sir Ganga Ham • So that the experiment was not made ?— 
The experiment has not yet been made. 

A.1363. Sir Heniy Lawrence. Is theie any other situation that yon 
know of in Sind whore tho water-supply is adequate? — The object was to 
lpproducc post-barrage conditions, and that could h&vo been reproduced 
by putting up pumps at certain selected sites on the river. 

A 1364. And that is your recommendation? — That is the l ecommendation 
of the Indian Cotton Committee. 

A 1365. Hns that been communicated to the Bombay Government?— 
Undoubtedly, yes 

A.1366. But no action has been taken? — The action token has been 
quite recently. 

A.1367. But that is a different locality altogether? — Yes; our point in 
the Indian Cotton Committee wne that it is essential to reproduce post- 
hair.igo conditions. 

A.1308. In a recent meeting, I think of a scientific body, it was stated 
that the land in Sind was hound to deteriorate if it received heavy water- 
ings; is that your opinion? — Who stated that? 

A.13G9. I think the President at a scientific meeting, Mr. Howard? — 
No, as tho statement stands, it is not my opinion. 

A. 1370. What is the actual fact in your opinion P— Land can be'dnmaged 
h,v henvy waterings if the water is impropeily distributed; hut the mere 
fact of putting heavy irrigation on land doeB not necessarily spoil it 
Otherwise all rice land would ho spoiled. 

A.1371. Sir Ganga Ham : Does not heavy watering cause waterlogging? — 
It may, under certain conditions, but not necessarily. 

A.1S72. Professor Qangvlet: It depends on the condition of the subsoil, 
docs it not? — Yes. 

A.1373. Sir Henry Lawrence: Did you find in Sind that tho alkali there 
met with is soluble in water? — All tho salt land of which I have had ex- 
perience in Sind contained soluhlo alkali. 

A.1374. And the iirigation can wash those salts down into the subsoil ? 
— If you get sufficient irrigation you can wash it down into the subsoil. 

A 1376. So that that is not a serious danger in your opinion? It is a 
seuous danger if there is not sufficient water; if there is sufficient water 
it is quite an easy proposition to wash tho solublo alkali down mto the 
subsoil in tho caso of Sind. 

A 1376. Do you contemplate tho establishment of a dairy industiy in 
Sind? — I should think tho dairy industry should he piomoted by all possible 
means in Sind. 

A.1377. I think you said that yon wore of opinion that a dairy industry 
would be of value to SindP — Yes. 

A.1378. Could you dovelop that a little more by giving grouuds for it? 
At present in Sind there is n very good typo of cattle called the Karachi 
bleed Do you expect that breed to spread to other pans of Sind P i 
think when the canal becomes a going concern there will be a very big 
scope for dairying. It seems to mo io bo absolutely essential, on a canni 
of this nature, to have a large area of foddeT crops and as there is an 
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excellent dairy breed in the Province, daiiying end fodder growing '^ill 

go hand in bond. . , ....... 

A. 1370. Do yon consider that the people there know how to fa eat > their 
cattle properly?— Jly experience of the Karachi district is that the breedets 
are efficient. , 

A.1380. Do they understand the principles of breeding cattle. lrl ”'J' 
opinion they do; and they also keep a note of the pedigree to a certain 
extent. 

A. 1381. Tbat is n very rnic fact in India?— Yes, it is 

A.13SS. And rlo you see any other advantages that the dairy industry 
uould hnvo m Sind over other parts of India?— Ab the Province developes 
under irrigation too must keep up tho fertility of the , and, and it is neco c ~ 
enry to increase tho livestock population, otherwise I cio not see lion the 
feitility of the canal area can be kept up. 

A. 1383. fn Sind would there be the samo difficulties about the disposal 
of joung male stock as is found in other parts? I should think theic would 
bo a considerable demand for young malo stock of good breed. 

A.13S4. Now to come to this question, which Mr. Calvert raised, of tile 
use of Pusa to India: yon have no experiments hero in rice P— No. 


A .1385. What is tho reason for that?— It is not a rico country. We have 
really no rice land on the Estate. 

A.1380. Is not nee grown a good deal in this Piovinee?— More south 
oi the liver and in patches noith of the rivor. 

A.1387. So that for rontons of soil and climate you have not boon able 
to Carry out rice experiments. Pusa is not suited for tho purpose? — No. 

A.1388. Bico is tho most important crop in India?— Yes. 

A.1389. The next most important is millets. Is that so? — Yes. 

A. 1390. Have you had any experiments on millets?— Yes, we have groun 
practically all tho standard millets, and we have lind them on small and 
Ini go areas. 

A.1391. Have you boon able to devise any method of improving the 
millet cultivation?—' We have not dono very much work on millots. It is 
not tho staple crop in this district. 


A.1392. From that point of view again Pusa is not suitable P — No. 

A.I393. Not suitable to tho most important agricultural interests in 
India? — That is bo. 

A.1394. It is not because you were induced to favour export crops, the 
money crops, rather than the crops of internal consumption? — No; we have 
naturally ’taken up work on the crops which are indigenous to the tiact 
to begin with. 

A.1395, In regard to your visits to Provinces you say you have been 
welcomed in bomo places and not welcomed in others. Do you wait *to ho 
invited to go to n Province or do yon announce yoiir intention of visiting 
a Province? — Under the piesent Accounts Pules you have got to he invited 
practically. 

A 1396. What Account Ilule in that? — The Accountant-General puts 
difficulties in the way of passing any travelling allowance hill unless there 
is a very clear reason for going to a district. 

A.1397. "Which Accountant-General i& that? — The Accountant-General, 
Ccntinl Kevenucs. 

A.139S. And has that position of tho Accountant-General ever been dis- 
puted ? — I shall have to lefer you to Dr. Clouston on that point. 

A.1S99 Since when has this objection been taken ?— Within the last 
two years. 

A.1400. Actually have your travelling allowance hills been refused by 
the Accountant-General for want of a specific invitation from a Prorin- 
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•an! Government? — I w ill not go so for ns to snj thnl, but great difficulties 
Ii.lv o been created and questions liavo been put. 

A.1401. In regnid to experiments in cattle-breeding, yon have tried 
crossing the local cattle with Ayrshire bulls. Have you obtained any other 
impoited bulls? — AVe liato had a limited number of Ameiican Friesian 
tio-ses but the majority of the crosses hate been got by the Ayrshire. 

A 1402 And tlic lesult of the first cross is veiy good m regaid to milk 
snpplj ?— I'nifoimb good 

A 1403. Continued ciossing with the same Ayrshire, oi foreign bleed did 
not proic satisfactory t — That is so. 

A 1401 Hate you tried the further scheme of cios'ing with this ye.tr 
lirst cross-bred, tlio Sindlu, Montgomery oi other Indian cattle? — Wo are 
now beginning on that work 

A 1105. You hate not armed at any conclusion yet? — As far as wo 
have gone the results have lioeu sciy satisfactoiy. 

A 1400 That is quite a promising experiment. Has not that been tried 
in any other part ot India? — 1 do not think it hns been tried systematically 
on auv large scale. 

A.1407 Hate you any knowledge oi the experiments made liy Mr. Borden 
in Texas, in connection with the importation of Indian cattle for the improve- 
ment of Texas cattlo? — I hnto heard about them, but 1 hate no peiaonnl 
expci ic-nro I am told they have piovod quite satisfactory with legaul 
to resistance to tick feter. 

A.1408. That is to say, tho quality is impoited by the Indian siro and 
subsequently continued in the stock though the subsequent pedigice was 
entirely local. Docs that not offer some hope for similar results in this 
country? — I think there is a promising field for that work hut it must ho 
done on a fairly largo scale nnd there must be continuity of policy. 


A 1408. Have you any knowledge of tho milk question m Madras?— I 
have no first-hand information. 

A .1410. Do you know that Madras milkmen attach considerable value 
to English blood in tboir milch cattle?— I havo been told so. 

A 1411. You hni o not had any opportunity of investigating it?— Ho 
first-hand knowledge, 

A 1412. You showed us this morning somo soya bean growing. Hns that 
crop been successful in other parts of India?— Only us r fodder crop, uot 
as an oil crop. 

A.1413. Hns it been grown lor oil-seeds anywhere?— Only on a limited 
scale, ns far ns my information goes. 

A 1414. Does it produce much seed?— Hot a very big yield. 

A. 1415. But merely from the point of view ot fodder it is worth grow- 
j nf! p_jt is very valuable in this place because it fills up tho gap between 
maize* and clover. 

A 1416. During what months?— September nnd a pnit of October. 

A.1417. For how long do you leavo it in the ground*— It in sown 
during » break of the mins anil is grazed in September nml October. 

A.1418 That is to say it is 4 months in tho ground. How many 
grazings do yon get from it?— Only one. 

A.1419. Sir Oanga linn: How long have you been in Sind?— I went 
there in the beginning of 1807 and left in 1010. 

A.1420. In what capacity?— As Deputy Director of Agriculture. 

A.1421 Do you know that the total population of Sind is only 3J 
millions?— I thought it was a little more. 


A 1422 It may be a little more. During tho last census it was 3| 
millions and already they havo got -03 acre por head of the mrignted 
area. In fact as regards the percentage of irrigated area they stand at 


Mr. G. S. Henderson. 



159 * 


the top of India? — That is so beoauso you cannot cultivate without irri- 
gation. 

A.1423. I mean irrigated area without the Sukkur Barrage. Do you 
know anything about tho qualities of the peasantry of Sind? Are thoy 
good peasants? — Not particularly good cultivators. 

A, 1424. For how many working class people is the area already irrigated 
sufficient? — I should say that the great majority of the people are directly 
connected with the land. 

A. 1425. TVliat I mean to say is that you may safely say one million will 
belong to the cultivating class so that for one million you have already 
got one million irrigated acres. Do you think that tho people want more? 
— I take it the idca’is to colonise and that the new works bring in colonists 
from other Provinces. 

A. 1426. Is that the idea? — I think so. 

A.1427. Have you made any research as to the delta of water lequired 
to mature each oropP — I have had a certain amount of experience. 

A.1428. Could you giro me a list of those experiences? — Yes, I will send 
it to you. 

A.1429. Have you made any experiments as to what each ciop takes 
an ay from tho soil and what each ciop gives back to tho soil in chemical 
pi opei ties? — No, not absolute chemical piopeities, but I have to a certain 
extent judging by the state of the succeeding crop. 

A. 1430. You hare not made any regular analysis nftor the ciop i« 
cut? — We have never had a Chemist in Sind, 

A. 1431. For want of stuff ? — Yes. There is only one Deputy Diiector 

of Agriculture in Sind. 

A.1432. You say in your note that after sugaicano you sow maize. Is 
that tho pioper i otation ?— That is proved by the result. 

A.1433. Did you tty cotton after sugarcane?— This is not a cotton tiact 
I glow cotton occasionally. 

A.1434. Wlmt is tliore against cotton? — The tainfall is very heavy. 

A.1435. Wlmt is the area of your Pusa Estate? — Tho niablo area is about 
600 acres. 

A 1436. And you think that a little iriigation will not impiove prospects 
of lMenrcb* — Wo have a certain amount of irrigation which you saw this 
morning hut the main portion of tho farm is not irrigated because the land 
generally in North Bihar is not irrigated, and if wo get losults fiom it ri- 
gation these would not apply to Bihar. 

A.1437. Have you got a contour plan of your estate? — Yes. 

A.143S. Can you send it to mo ?— Yes, 

A. 1439. I should also like to have any expo! Icnces that \ou may have 
in icgnrd to the chemical properties, plus or minus, of your eiops?— My 
colleague Dr. Hairison would bo able to give you first-hand information on 
that. 

A.1440. Perhaps you may make a nolo of that also? — Very well. 

A.1441. Do you know the discliaigo of this rim 'which goes thiough your 
Estate?— No, I do not know its displinigo. 

A.1442. What is tho soutce of this liver?— It conies from a big lake 
up in Nepal. 

A. 1443. Have the Canal Dopartmont over considered tho possibility of 
making use of it for jnigntion purposes? — I do not think it is a feasible 
proposition because it vaiies so much. It floods very largo areas during 
pait of the year, 

A.1444. What is yotir difficulty in the winter season whon tho rains stop? 
— It would have to ho lifted. 

A.1445. Is it not a fact that in this area round about this river you me 
generally free from famine, but sometimes on account of the stoppage 
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of rnin you nro confronted with famine? — I do not think no hnv« cvei 
boon coni routed with famine m this district 

A.MtG. I« tlioro any fnll hero? Jf. thorn unj possibility of preparing n 
iijdro-oloctric scheme? — Tlio foil in voiy unnll imioed. It is so small that 
ulien tlio flanges is flooded tins river is headed up and it floods miles ami 
imlos of Urn country 

A 1417. Where is the fall/' — Between this river and flic Gauge*. 

A 1411 Do yon know the irlocity of tins river or at least tho full in 
tho river?— I lmvo Rot no data on tlio subjoet. It is roty small indeed. 
Wo nro only about 60 feet abovo Calcutta level hero. 

A 1140. You Mini in jour evidence that people eating juar would not 
take hnyn, but tho two t limps are grown in sepernte seasons. In Bombay 
iliet glow ;uai m tho mbi mm*oii also? — My evidence applied solely to Sind. 

V 1150 Not to Bombay ? — No. I was talking nbout I harif jirnr. 

A 1151 In Sind they do not grow rt&i j'nor?-— Nn. 

A. 1432. You ret uninicnd that Pnsa wheat might be spread all mcr India. 
Unto j oil nut knowledge of the Punjab wheat trlutli has now superseded 
Pnsa wheat?— I hate Men the different tnrirtio- grown nt Lyallpur. 

A. 1133 Do yon know that Punjab 8A is a Better quality 5 — It depends. 

A. 1151. Jlnv I tell you the defect in Pum wheal? It is not n very hard 
wheat for milling purposes nnd that ip the reason why our PA js very 
Inrgoly demanded , it is hard and just the quality for milling purpose*? — 
Pnsa 12 was a preliminary wheat. Quite n number of wheats ore now 
coming on 

A .1135. Arc they better than I’lis.i 12?— Yes. 

A.11GG. Ilnie you ascertained any method of fixation of nitrogen from 
the air?— Yes, by means of leguminous crop*. 

A, 1437. Anything else?— No. 

A.MfiS, Not by very frequent ploughing? — No 

A. 1150. Jin* not that led to fixation of nitrogen?— That 1 am not in 
a position to give an opinion on. 

A.14G0. Dow many times do you plough hero for your ti ops?— I'or tho 
I harif crops it nil depends all various conditions; hut wo niako H a rule 
to plough at least to fl inches once in a year. 

A .1401. UoVo you any section of tho subsoil hero?— Dr. Harrirou has 
got thnl, 

A.1402. Will you kindly make a note of tlitl too?— Yes. 

A.14G3. In your written note you say tlioro aro 10 million ttcros under 
wells in the whole of India?— Ye*. 

A.1401. ITase you any opinion to oapics* on tho neeessity of grain 
elevators?— I should think they nro absolutely bound to eomo sooner ol 
later. 

A.1465. D*d you base nnj exptricnrr or them overiens? — J hove seen 
them m Canada. 

A. 1466. Hon foi apart me they? — Tber* lire elerntor* pi act! rally at 
eiery cbiel station on tbs* iiulwnys. 

A.14G7. IVlinr I want to ask is whether Hie distance of cnuying will 
not outweigh tlio advantages of the elevator? Hmr far apart nro they?— 
My recollection is that tin tv are elevators nt every elation and llie*" 
ualtohs are probably 1(1 mile* apau, 

A.116S. Ilaie you any expci ienie ot dry farming? — J linn peon tho 
dry faim mat unis in Tcxn*. 

A.14C!). Is dry farming louductcd beeauso there is no rain?- Yes, there 
is very little win. They do dry fin mips with a rainfall of under 10 inches. 
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A.14/0. In pnits of tho Punjab wlioio there is n tninfnll of only 8 inches 
®r 6 inches, do you think drj’ fanning ought to bo adopted ?— You mean 
•on barani tract?? , 

A. 1471.. Ol course; there is no irrigation ? — 10 inches is the rainfall in 
Texas during tho 12 months, whereas jour rainfall is probably in n couple 
■of months. 

A.1472. Bo they have rain throughout the year?— Yes. 

A.1473 Does not dry farming require deep ploughingP — It requires voiy 
careful soil protection. 

A. 1474. Is not ploughing essential ioi getting good results from diy 
fanning? — It has got to he dcop ploughed at the proper time, othwwjso 
you can do u lot of damage. 

A.147o. For dry farming you will have to discover a particular kind of 
Jeod ? — They have got special varieties of seed. 

A 1470. Has any research been mndo in that direction in India? — Thine 
has been a certain amount of leseaich. Professor Knight in Poona brought 
.out a largo number of American junri and tried them at jManjri m Poona. 

A. 1477. No drj' fanning experiment haa been made m wheat ?— 1 They 
Biave got some wheat varieties, 

A. 1478. In America they glow wheat undm dry farming? — Pome of 
this dry farming lias been done in India also at various times. 

A. 1479. Yon do not go in for fruit cultmc in Puna? — We do. 

A.1480. What do you grow? — Wo grow poaches. 

A.1481. Bo yon make any researches on that? — Yes; a lot of work 
has hron done by the Botanical Section. 

A. 1482. Sir Thomas Middleton: What proportion of your own time is 
spent in Pusa and what part of it in toming?— Sineo 1 came to Puna I 
have been on deputation, study leave and louring for more thnn hnlf o! 
■niy timo. 

A.1483. Are yonr touring duties mainly made for ndvieury purposes?— 
Yes, chiefly fot advisory purposes. 

A.1481. To what extent does your nssooiation with the snpoi vision of 
Pusa assist yon in tlioso advisory duties?— It assists mo very considerably. 

A.1485. Your previous experience was entirely in Sind P — And also in 
Egypt. 

A.1486. You do find that tho work at Pusa is of great valuo to yon 
when you undertaho advisory duties?— Undoubtedly. 

A.1487. You suggest that there should be nther resenrch institutes similar 
to Pusa in various pails of Indiu.. Your first criticism of Pusa was that 
it was a single station whereas thcro ought to bo several institutes. Had 
yon arty defiuite places in your mind when you made that Suggestion? — 
I would certainly have olio plncc hi n centre whore irrigation is practised, 
another centra representing Southern India, another centra representing 
Bengal conditions and possibly a contro in Control India. 

A.1488. That will make four. Were yon thinking of stations ns oxton- 
fcivo as Pusa itself or of smnlloi stations? — I was thinking of sub-stations. 

A. 1189. Assuming that jfor financial reasons ono has got to he contented 
with a single centra! station, do you think you could find u hotter contra 
than PusaP— If Pusa were abolished that would moan the loss of a tiomon- 
dous amount of capital that is involved. 

A. 1490. I was not thinking of abolishing Pirin. You said you eould 
much improve upon Pusa?— I flunk one eould get a centra wliirli i* moro 
typical of varying conditions. 

A.1491. Bo fur as I have heft id, the chief drawbacks of Pusa seem to 
ho tho crossing of tho Ganges and tho metro gaugo railway. If you tako 
tho quality' of the soil of Pusa from tho point of view of on experimentalist, 
wlmt would you say about it?— ft is ot a very sperinl type. 
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A 1492 These experimental plots of jours ore extremely unifoim, are 
they not 5 — Yes, oompnintiiclj so. 

A.1493. If you uero to compnro tlio soil you have for experimental pur- 
poses at Pusn with tho soil of the farm of the college from nhich jon 
mine, which would you say had the hettei conditions 9 You rcmtmbci 
the Holme* Foilin' — When 1 know the Holmes Farm, tho soil was very 
far fiom being uniform. 

A.1491. Have you seen other oxpenmcntnl faims in Britain? — J have 
scon tho Grmbstono Farm in Aberdeen. 

A 1493 I think you will find Push soil much more uniform than that 
at other experimental stations? — Yes, I have seen a number of Anieiicnn 
expci nnental stations 

A 1490 I have not seen nnv Amencau stations. T am computing ex- 
perimental mens in Britain with your fields here. AVhnt place does the 
farming of the Pusa Estate take in comparison with other Indian districts f 
does it take a very high plate? — I should think, on tho whole, it has a 
very high place, it is voij intensively cultivated. 

A 1197 That is how it struck mo in looking at it for the fiist time, 
ft is. pcrhnps with one exception, tho most highli cultivated area I have 
seen Does not tlnit seem to suggest that it is naturally a suitable oentie 
for expei imental work? — It lias very ninny advantages, but in my opinion it 
is too specialised to bo the one and only station. 

A.lt9 <? And you would collect tlint by establishing sub-stations? — Yes. 

A 1499 Wo can «eo that in one respect it was unsuitable; you cannot 
work on tho rice crop boro. In reply to Sir Henry Lawrence, you indicated 
that your renson for not experimenting on millets was that the crop was 
not of locnl importance; but thore is nothing in the soil which provents 
yon from tnbmg millot culture up if you wish to? — The only point is the 
very high rainfall and the difficulty sometimes occurs, when you get nn 
earls rainfall, in not being able to cultivate later -on. 

A 1600. Apnrt from tho 70 acres which you haio under experiment, the 
pioducc of the lost of the 000 acres goes to the cattle. It is essentially 
a cattle farm? — Yes. 

A 1601. And your cattle stock is lory high, ns fudged from British 
standards. AVh.it are tho reasons for tho policy in concentrating on cattle? 
— The point is this; harnng 200 acres, the rest of tho fnim is liable to 
severe Hooding. T have seen overt the College giounds a sheet of water. 

A. 1602. Project ) i angulcr: Is that very frequent? — No, it is not verv 

ficquent; it occurs probably every third or fonitli yeir. 

A. 1503. Su Thoma < Middhton: Your answer is that cattle farming is 
icnlly the most suitable commercial line? — Undoubtedly. 

A. 1301. You do not think that a greater amount of mixed fanning and 
the sale of cereals would pay yon? — Tho trouble is tbe uncertainty of the 
boaxon. Tills year, for example, we lmvo had very little raoistnre; if we 
had grown any largo area of wheat, for example, “our produce would have 
been very low, hut wo do grow a largo area of stignrcanc on the faim. 

A.1S05. In taking up cattle to what extent wore you influenced by tbe 
necessity for demonstrating tho effects of selection of cows on milk produc- 
tion 9 — It seemed to ho a problem which was of national importance and a 
fitting subject to ho taken-up at Pusn. 

A .1306. AA r hat I want to ascertain is whethor you went into cattle fanning 
because the local conditions made it the most profitable typo of farming, 
or whether you definitely aimed at demonstrating the effects of selection 
on milk production? — A certain amount of both. 

A.1507. Your own work )ms shown that when pioperly fed, and selected 
with a reasonable amount of j'udgment, Montgomery cattle can be improved. 
Tory rapidly; you have more than doubled the yield of milk in 12 years. 
AVoald you suppose that if similar methods were adopted for a number 
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of Indian breads you would get similar results? — There is the very out- 
standing result which was attained on the Surat farm by selecting Knnkrej 
cattle. The Knnkrej is a typical draught breed and is supposed to be 
only able to suckle its calf. After some years of careful selection on the 
Suint farm tho Agricultural Depnitment got cons giving 3,000 lbs. of milk. 

A.l 508. Can you tell mo whether, in that case, tho improvement was 
attributed to tho regular feeding, or to the breeding? — I should thmk it 
was a ease of feeding and selection. 

A. 1500. Just as in your own case? — Yes. 

A.l.jlO. Do joti yourself attribute the success jou have met with moic 
to the regular feeding than to tho selection, or is it the other uny about? 
— 1 attribute it more to the feeding 

A.loll. Sir Henry Lmnence: What quantity of milk did the cons start 
from? — They wore merely a selection fiom the Ghorodi faun; some piobably 
gave 500 lbs. or 600 lbs. j it was under 1,000 lbs. 

A.15I2. Su Thomas Middleton: Would you ngvoe that it is of little use 
trying to provide superior bulls for breeding in India until the cows nio 
better attended to and better fed? — Generally, jesj but In some tracts the 
cows are attended to. 

A.1513. But in tlioso cases in which the cows are neglected, it is really 
a waste of time and effort?— It is a waste of time. May I toll you of a caso 
bearing on this point? I had to buy some Hansi Hissar cattle for Mauritius, 
and on the way down, while crossing the ghat one young bull got away 
and settled down in a village. Wo sent to that village and asked them 
to give the hull back and they refused. They said that the bull h«ul come 
along of its own accord nnd they wanted to keep it. My Superintendent 
wont along with some policemen and got it back by force, but the villagers 
followed them all the way to the station and offered Rs. 100 if they would 
let them have tho bull. That is a case in point which shows that good 
bulls me appreciated. 

A. 1614. But tlioso villagers presumably were looking after their cows 
carefully ns in some districts they do ; I can hardly think they would linve 
followed your Superintendent nnd policemen if they had not been intent 
upon improving tlioir cattle? — That is so. 

A.1513. From the experimental work tlint is being done in India, you 
know' almost exactly what the feeding of tho cow ought to be m different 
districts. Has there been much propaganda? — It is only very recently 
that livestock Experts have been appointed in tho various Provinces, and 
I think it is quite safe to say that the propaganda work in most Provinces 
ib now being carried on very strongly. 

A.1516. Dr. JXyder: Yon attended the Conference held at Romo? — Yes. 

A.1517. Do you think India is getting an adequate return for the con- 
tribution it makes to tho funds of that Institute? — The contribution at 
present is very small; it amounts to about £800, and 1 think ■ Indin is 
gotting full value for £800. 

A.1518. Could wo make better use of the facilities provided by that 
Institute?— I think wo could, if we could got a representative on tho 
permanent Committee. ( 

A.1819. "Would you like that a member of your service, or a civilian 
who was about to retire, should he permanently nt the Institute? — I should 
think it would ho of the greatest advantage. 

A.1520. Coming to Egypt, I find front the paper you have submitted 
that tho icclamation of alkaline laud in Egypt has boon a success. Wo 
started level with the Egyptians in this matter; the Egyptians started 
work in 1888 and we started in about tho same year. Why is it that tho 
Egyptians have gono ahead of ns? Is it due to lack of .knowledge or lack 
of funds on our part?— I think the main reason is purely a financial oas. 
When land in Egypt is reclaimed, it is of very great value, I stated that 
on Lake Aboukir near Alexandria, land which at one time was absolutely 
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useless has been sold at £150 n ftddan, that is practically an ncie; it is 
agricultural land 

A. 1521. £150 Egyptian P — Yes. 

A 1522 So that, m course of time, you think that -alien the value of 
other land uses, tins question of the reclamation of usar soil will solve 
itself?— I should, think it is purely a commercial proposition. If the water 
is available, it is not a difficult proposition. 

A 1623 Lot us come to Sind. Hate you any knowledge of the early 
efforts at colonisation made in the Punjab? — Not first hand; I had heard 
a lot from Sir Thomas Ward. 

A 1524 Are you aware that the Punjabis weio averse to going to the 
Cioan lands nrigated from these canals 1 ’ But when they had been shown 
the way, cvciy Punjabi flocked to tlio colony, but not before that. Do you 
not think that the Sindhis, when they*seo that more money can be obtained 
out of it, will make greater use of tile facilities provided by the Sukkur 
Bnrrage? — I think, m course of time, they cortainly will. 

A.1525. Would you make a distinction between a seasonal migration of 
labour and permanent colonisation from other parts of India in a particular 
Province? — Undoubtedly. You hni o got both cases in Smd at the present- 
moment. You have got quite a number of Punjabi colonists who come down 
and settle there, and you have the sonsonnl migration from Bajputana, the 
Thnris and Marwaris. They come in every season for cotton picking, make- 
a bit of monoy and go hack again 

A.1526 So that, this matter of the shortage of labour in Sind will solve 
itself, when the wages of labaui go up in Smd? — The wages are compara- 
tively quite good at present. 

A.1527. And there is a seasonal migration of labour to obtain those better 
wages? — Yes 

A.1528. Can you give mo concrete instances of agricultural matters in- 
regard to which you wish the Ccnti.il Government to retain the initiative 
in its own hands? — Take the case of export crops, tlio grading of export 
crops. 

A.1529. I was wondering whether yon were awnro that that was not 
given over to the Provinces? — I was not aware of it. 

A 1530. Can yon give mo another instance in which yon desire tho Central 
Government's initiative? — Livestock work, compilation of Herd books. 

A.1531. I want yon to he specific about livestock work. What is it that 
vou desire the Central Government to retain? — Tnke the case of Gir cattle. 
They are rapidly disappearing. We want rccoide, we want infoi motion 
regarding Gir cattle. 

A.1632. Do you not think those are matteis which are better left to 
tlio Provincial Government concerned 5 — Where you havo got a breed which 
spicnds over a number of Province® I think it is sounder policy foi the 
Central Government to take it over. 

A.1533. Sir Henry Lawrence: Does the Gir breed of cattlo concern a 
number of Piovincos?— No; that is not a particularly good example 

A.1634. Dr. Jllydcr: What is this disappearance due to, exportation to- 
other parts? — No; not so much oxpoitation as mixture. These breeds must 
have oiiginated irr isolated tracts whore there was little communication- 
with the surrounding districts, and when communications improve deteriora- 
tion sets in in many cases 

A.1535 Would you give any further instance* 1 — Take tho red Karachi 
cattlo. That is a bleed which lias been pioved to bo Suitable for all tropical - 
countries. 

A.1536. You think these are matteis of sufficient importance for central 
initiative? — T think so. 

A. 1537. Sir Henry Lawrence: Is xho red Kniaclu hl-ced exported abroad? 
— Yes. a lot; to Straits Settlements, to Mauritius and so on, 
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A.1688. Is there any danger of the breed being depleted P — I think there 
is a danger. One of the recruiting grounds for tho rod Karachi cattle is 
outside British India altogether. 

A .1639. Dr. Hydcr : You want Pusa to branch out into tho Provinces, 
that is, you want to have stations in the different Provinces. How are 
you going to establish connection between theso difleront brunches and tho 
Provincial agency working in tho Provinces? — That is already being dono 
in the case of Bangalore, and in tho case of tlio sugar station at Coimbatoro. 

A.1540. You think tlioro is intimate connection beta con thc-.e Imperial 
stations in the Provinces and the Provincial Departments of Agiiculture? 
— I believe so. 

A. 1641. Is it a fact that provincial officers do not desire the adviee of 
Piisn hoenuse they think, “ Wo nro men with tlio 6nmo education, with tho 
same qualifications and further wo are mon on tho spot; we have better 
knowledge than somebody coining from fnr off”? — I havo not tonic aciovs 
much of this feeling. 1 think tho man in tho Province, if he is of the 
opinion that ho can got ndvico on specific subjects at Pnsa, has no hesita- 
tion in coming to Pusa for adviee. 

A.1542, To prococd to another matter, tho export of bono and oil-cake. 
Would you make any distinction between those tuo? — With legard to bones 
I do not see under tlio present conditions any gieat advantage m restricting 
their export. If wo had largo supplies of sulphuric acid it would bo different. 
In regard to cako, I do not seo that conditions are favourable nt presont 
for putting any restriction on the export. 

A. 1543. But tlio chemical substances in the ease of bones are irreplaceable 
and in the case of oil-seeds they nro replaceable, is not that a serious matter? 
— 1 do not think it is a good policy to luterforo with tho export. 

A.1644. You think it is a good tiling that tho oil-seeds should go to 
Prance and other countries and they should not go to parts within tho 
British Empire? — It seems to mo it is puioly a case of supply anti demand. 
They must follow tlio market. If you iutorforo With fiee trade in things 
like that tho results might he harmful. 

A. 1545. You do not think you can have these oil-seeds crushed here, ex- 
port tho oil and retain the cako? — That trade is gindunlly increasing, I 
think in course of time it will ho comploto. 

A.l 546. With icgord to bononieal do you not got it returned to you 
in tlio form of sugaT fioin Java? They use it as manme in Java mid that 
gives extra yield of sugurcaue and the surplus sugor comes hack to Tndia; 
is not that n (.orient. matter? — -Tho same applies to sulphate of ammonia. 
It is going to Java too. 

A.1547. Sir (fa-nga Earn: Sulphate of ammonia does not go fiom India? 
— I tlunk a. coitain amount of it goes. 

A.1548. Dr. Hydcr: You spoke about rico-hulling mnchineiy. Is that 
taken up by tho small man or by fnetonosP — By merchnuts. 

A.1549. Then with regard to icoivdung being ii“ed as fuel, lioiv do 
you think this matter will solvo itself if left alone? — It sceins to ho an 
extrnordinaiily difficult thing to deni with nwl I think the mntter has 
been ovordonc really. A lot of rowdung is naturally deposited op roads. 
bunds and grazing areas. It is dried up almost at once and people must 
havo fuel. 

A. 1550. With regard to the drying up of eowdiing and its waste, do yon 
not think all theso nro different manifestations of a very wnstoful system of 
agriculture? — It seems to mo that is part mid pm. cel of a unstefnl method 
of grazing. Instead of growing fodder crops cattlo are put on to oxtromoly 
indiffeiont grazing. ' Manure is wasted if they me aliened to remain in 
tlio grazing ground. 

A.1601. To impiove the cattle you havo got ’to have them in enclosures, 
would that bo a good thing? — T do not think it h nreo’-eary to have them 
in enclosures. . 
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A.1572. Witlt rcptiril to the question of marketing of wheat you nro 
fnmtlt'tt mth the condit inns m 8md and Karachi. Is it tiuo tlmt the 
trade in nritiii'i the introduction ot elointar-i on account of the fnct Hint, 
in unloading, the ulic.it nrijnni* a little extra montliro and that gitos 
<1 little ixtru *\t ij;lit " — I Helton* tlmt j*- out «f tlic reasons 

\ I V* I Sn (Inntia lUm i. 1 mi unit* conic rcasnns why tlic Punjab jioltl 
is d<< nnsuig l« it not duo to fiagieentation mid wnnl of consolidation?— 

I tlnnl. tlmt is oiio of tin' reasons. 

A loM ’Hint is a u*iy important re t-nn. As we go along we find tlmt 
frnpim nutiun is m< r<* ising mid tonsolidntion of holdings is n»t i*ssnrv r — A « *, 

A 1V>* lime joti am < vpt i iiim nt» on hydrogenation of oil *o ns to amice 
it imire fit for export rn<l id«o for it 1 hum; used as rp’Jm for railway 
wagons?— No; f lituo not made any experiment'. 

A IVul 1 mi ufir m uur note to the ditty Mined of India. Whom do 
jnit lii.it to fur prwlu'tnjr the tin tv wheat and for smiling the dirty wheal 
to Loudon V >1 du not Hintin' any otic , l mends mention the foot 

A lei". l>o ion tliinh the r.nmiuhirs do it t — 1 hey do it n little hit 

A.l.VW *1 hi sr i \porte> » lilt It; I cm prove it 1 can give >m» a concrete 
example. Them exporters offer'd mo Tl>*. f>s for my uhe.it ; I did not accept 
it ond the Middleman came to me mnl he paid Its. M2 and then fold it to 
iltem for 11*. n*8 and it true lent to the London market. I lime teen it 
with my unit i 1 1 s ? — 1 do nut deny that n hit* hut the vheaf ps it < nines 
from the rnmtndnr is not clean. 

A.WW. I pan tell you ho" it could bo molded. If would be avoided ir they 
gave the rate of 11110' "host and quoted the discount nttmumls; but tiiey 
go Id tlic ntlioi nay, they quote for dirt) "heat and it pays the nuddhnien 
10 make tin* "beat dirty?— It tuny bo m. 

A.irUiO In one of the answers you cay that you adieoate two crops in 
a year?— Yes, under certain conditions. 

A.1IV11. What two ciop' f— A fodder mop and a grain imp it possible. 

A, 1502. l)o yon know that cotton 1ms n netulianty of growing on nlkuline 
land? — Yes, it does prow vrty well on such land in same cases. 

A.ifi&l That is tthv ill Kgypt you liaic succeeded in reclaiming the 
will? — Y» '. 

A.1.V>1. You were on the Oomnntte" dealing with tins ml.nnntioii of 
In r rort land. 1 '— Yes. 

AIMS. Can sou tell me whither, if this rank gre^s ntid reeds '.Huh 
praw i.hnndnntlv 011 flie Isinks of canals were put into nipt, it would he 
fit for oTtfto to eat during famine or fearcity? — My experience of siloing 
grasses and coarse fodder >1 tlmt it does improve Ihcni, but sou cannot 
got a first class silage nnlf-s y»oi put m n first lie's raw runtcria). 

A.15C0 Did you experiment n« to i-omirtinn the rank grass on the 
Innls of ca mil- into edible fodder?— I have seen that done mid the n suit 
sifts quite taiournhlc: blit it was net ft high ci.es silflgej It "as only fit Jor 
<tamng rattle. 

A.H'O". But nt the pinm tune it is regarded »«■ waste material and 
is burned. In yo«r opinion wuiihi it l>e desirable lo Mop >J with n view 
to the possibility ol nn\ stoutly id fodder?— Yes I think it would He a 
very sound thine. 

A.lStiK. You pro aware of the fact that wo do not tree" sufficient potatoes 
for the Mods of tlit* cfiitnti 1 — T think the potato stop ». otic which fwpiirts 
a tonstdemhle amount of imestigution: Hint is one crop tlmt tlic Imperial 
G 01 eminent might tnkc up. 

A.lfiOT. That is a very inipmtant question?— Y’e>, it is. 

A.lftTO. At prt ent we are importing fmm Itnly and oilier countries? 
Por sped. 

A.1671. YYe also impoif for conrnmption. Do potatoes grown from 
Tf.dian «ecd give good results? — The seed giies very good results; a certain 
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amount comes to Karachi and a certain amount to Bombay; it is grown near 
Poona and the seed goes further south to Madras. 

A.1372. Aie you aware that wo do not grow sufficient onions for our 
on n consumption ? — I should think that is another promising lino of investi- 
gation. 

A.1573. I know that in the Punjab for 6 month", the people oat imported 
onions, because our potatoes mature in April and if thoy nro kept they 
begin to shoot after being kept 0 months. Have you niudo nny experiments 
as to making use of blood from sluughtor houses? — No, but it has been dono 
at Poona. 

A.1574. For purposes of mnnuro? — Yes, on canc. 

A.1676. Is thoro any literature on that subject? — I think it is mentioned 
in one of the Poona reports; the work, as fnr as I remember, was dono 
by Mr. Knight. 

A.1576. Because, a very laige quantity is cxpoited from Bombny to 
Ilamburg? — Yes. I want to sny to Mr ICnmat that when I told him that 
there acre two post-gmduate students under tiaining I was uiong; there 
are three. Post-gindnnle training at Pusa qualifies a man for tlio highest 
posts m the Agricultural Sorviee; but the number of posts for Chemists. 
Agriculturists, Entomologists, Botanists, etc., does not average one per 
year for each subject. 

A.1577. Mr. Calvert: That is, Government post9p — Yes. And that one 
post when it falls vacant is sometimes given to a local man who has worked 
his way up. This is done in some cases for political reasons. There me 
dozens of Indians who havo boon through Homo agricultural colleges and 
in various parts nliroad, and a large number of these men are still on the 
unemployment libt; thero is no vnenney for them in Government service. 

A.1573. Sir Thomas Middleton: That is why you do not havo many 
applicants, for training? — That is ono of tlio reasons. There nro threo and 
not two post-graduates; one was injected by tho Contral Provinces Govern- 
ment and sent direct. 

A.1679. Professor Qangulee : How do you employ theso threo post-graduate 
students; what sort of training do you give them? — They come to me for 
two months to begin with, on tho farm. 

A .1680. Actually doing tlio farm woik? — Yea. Then thoy go to the 
dairy side and do somo dairy work; after that they go to tho botnnicnl 
aica and Dr. Slinw gives them a eourso of lectures. They go lound all the 
sections nnd tlion como hack to mo ngnin for final examination. 

A.1581. How many post-graduate students have already passed out of 
your hands? — In all wo imvo turned out somewhere about 80. Some of these 
of course are not post-graduates. Wo have trained about 80 in the Agricul- 
tural ‘Section. 

A.1582. And most of them nro employed? — I should think a largo number 
of thorn nro employed. 

A.1583. With tho equipment nnd staff your section 1ms, how many 
post-graduate studonts would you bo able to train per year?— "With the 
present staff and equipment 3 or 4 a year. 

A.1534, Do you think this post-gi ndtiotc training is unpopular? — It is 
not popular at present beenubo tho men who might como hero Sec no pros- 
pects in front of them. 

A.1583. Would you agree that ono way of attracting post-graduate 
studonts to Pusn would be to affiliato tho Instituto to n University and 
give n degree? — I am really not in a position to answer that. From the 
agricultural point of view I dcrtainly would not recommend that. 

A.1686. Do you supply seed of various crops to different provincial 
depm tmonts ? — Yes. 

' A.1587. And to cultivators? — Yes. * 
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A 1688, 'Which seeds me in demand P — Wc supply a very large amount 
of sugnreano setts and n large w eight of oats. 

A 1680. Is that the non variety of Scotch oats* 1 — No, ne are not giving 
that out yet; we only give out thoroughly tested varieties. Then the 
Botanical Section supplies Inigo quantities of wheat. 

A 1590. Have you facilities here in tho Institute foi ascertaining the 
vitality nnd purity of seeds winch you distribute? — Yc= ; Dr. Shan will 
show you all that to-morrow. 

A. 1591. I find tho total quantity of seed distributed in the year 1922 was 
1,776 mounds, whorons m 1923 it was 17 mnunds? — That was because cano 
was brought in, and tho returns were not for 12 months. 

A 1692. This figure of 17 mnunds is only w ith reference to part of the 
time? — Yes; tho other cane distribution overlapped. 

A.1693. You must admit that that figure as it appears without explanation 
is vory confusing? — A note ought to have been added. 

A. 1591. Mr. ICamat • With inference to your visit to Homo in connection 
with tho International Institute there, in your Report you state that 
although the Government of India have hold up, pending tho Report of 
this Royal Commission, tho appointment of a pcimnnont delegate on behalf 
of India to that Institute, you suggest that a tomporaiy delegate should 
ho nominated and sent to Rome. I find from tho proceedings of this Board 
of Agriculture that Mr. Strickland has submitted a note on this very same 
subject, and he states therein that the delegate on behalf of India should 
have a knowledgo of tho French langungo nnd prefoiably of tho Italian 
language ns well. Do you agree?— Yes, I think n knowledgo of French 
nnd Italian would bo a very great advantage. 

A.1595. Ho also suggests that tho delegate should have an assistant, 
because single handed ho would not bo able to do much work, and that it 
would bo a great advantage if the assistant had a knowledge of tho Gorman 
language?— I myself think that is hardiy necessary «t a preliminary stage. 

A.1596. If your proposals to have a temporary dolegato sent to Romo 
wore to bo accepted, either by this Commission for Tpcommondntion to tho 
Government of India, or by the Government of India direct, do you not 
think it would be an advantage to secure as delegate one who know both 
the Italian and German languages? — My personal opinion is that a know- 
ledge of Fi ench is essential ; a man w ho knows French, wifi very* soon pick 
up Italian, especially if ho is living in Rome; I do not think ke needs to 
know Italian befoio lie goes to Romo. 


A. 1597. In the Agiicnltuial Service have you a man who combines tho 
necessary expert knowledgo with a knowledgo of these one or two languages? 
— Practically all the members of the Imperial Service are supposed to have 
a knowledgo of French. 

A.1693. Mr. Cabin t: I think yon told one of my colleagues that you 
thought elevators wore bound to come?— Yes 

A.1699. Was that remark based on the assumption that the export of 
wlieai would increase? — Yes, 

A 1600 At present ns you know the tondency to work on the land is 
more on the decline?— But m view of the vory big extension of canals both 
in the Punjab and in Sind I should think there will bo a very big quantity 
of wheat available for export. 

A 1001 But during tho last 25 years in spite of the enormous progress 
and extension that has taken place the icsults do not bear out that idea. 
There 'was no increased e\port of vlicnt — But I am told that there will be 
a considerable export from Sind alone. Sind at present is not a wheat- 


eating tract , . 

A.1C02. The Chau man: Have you knowledge of Egyptian agricultuie in 
tho course of your experience P— Yos, I have a certain amount of experience. 
1 was there for about 3 yoais 
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A. 1603. Is tlio Government of India responsible foT any research into 
irrigation problems at this moment? — It h net carrying on any work. 

A. 1604. Do you think tlio Government of India might very well uinko 
itself responsible for research problems of a fundamental nature? — I think 
it is very important indeed. 

(The witness withdrew.) 
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Mr. WYNNE SAYER, B.A., Secretary, Sugar Bureau, Pusa. 

Replies to the Questionnaire. 

InUodueiwn . — I hove devoted the last 8 years of my service in India 
to work on sugarcane both on the cultivation and the manufacturing sides. 
I have had the privilege of visiting Java and examining at first hand the 
actual working of the splendid organisation working there for the improve- 
ment of the sugar industry and have also recently studied the measures 
being tnkon for the development of the beet sugar industry in England. In 
my replies to the Questionnaire, I will therefore confine myself principally to 
the measures to be taken for the development of the Indian sugarcane indus- 
try in respect of both pur and sugar manufacture. 

Question 1. — (a) I consider it essential that all work on cane should bo 
pooled and earned on under a small committee whoso composition is given 
in Appendix I. Wc should then have the local knowledge of all workers 
in the Provinces and the tcchnienl experience of the specialist staff available 
for any problem which might come up. As cane docs not respect provincial 
boundaries it is frequently the case that an improvement introduced into 
•one Province is suitable for a tract in another Province. A committee of 
the type proposed by me will be able to correlate the work, make accum- 
mulatcd experience available to the Provinces and prevent nny unnecessary 
overlapping. Sugarcane being n crop which is under cultivation in almost 
»U the Provinces of India, it is in the fitness of things that the Govern- 
ment of India should supplement tho efforts being made in the Provinces 
by providing for research and experiment which null be of benefit to all 
Provinces and which is beyond tho means of any single Province either to 
initiate or to maintain. 

Further, India lias annually between two millions and a half and three 
million acres under enno (statistics for last 5 years given in Appendix II). 
India’s imports of sugar from abroad are nearly 720,000 tons valued at 
roughly 15 crorcs of rupees (last fire years’ figures os compared with 1918-14 
given in Appondix HI) and as the Government of India levy an important 
duty yielding a revenue of about 5 crorcs which falls as nn indirect tax on 
the consumers, the industry as well as tho general public naturally expect 
that they shall not continuo to be taxed indefinitely for nn essential article 
of food like sugar when with adequate provision for research and experi- 
ment and propaganda tho country itself can meet its own requirements and 
can thus put nn end to tho drain of 15 crorcs of rupees a year now spent 
on foreign sugar. 

T am convinced that if Java can manufacture two million tons of sugar 
off nn area of 425,000 acres it will not bo impossible to raise 800,000 tonB 
of sugar fiom an equal area devoted to cane in the eastern portion of the 
United Provinces and Bihar alone, leaving the remaining 2 millions and odd 
acres annually for pur making. It is a matter of profound regret that the 
Government of India hnvo not been able to enrry out any of the major 
recommendations of the Indian Sugnr Committee appointed in 1919 and now 
that it does not appear within the range of practical politics that they will 
•carry them out ui tho neal future, I venture to suggest that the Govern- 
ment of India should, besides providing for permanence nnd continuity oi 
the work boing done by tho Sugar Bureau at Pusa and by the Cane Breed- 
ing Station at Coimbatore, establish two Imperial stations, onei in tho 
western portion of tho United Provinces bordering on the Punjab and another 
in the cannl tracts of tho Deccan. Temporary stations in addition may bo 
opened in other impoi taut cone trncts in consultation with the Provincial 
Departments of Agriculture when it is considered advisable to do so in tho 
interests of the industry, 

I do not think nny Province will evor staff itself sufficiently to have 
workers on every crop and on all points connected with it. Certain crops nnd 
piolilems must go to the wall for lack of workers and it is here tho Imperial 
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Government can stop in to fill tlie gap. Deputy Directors in tho Provinces 
have to work on a variety of crops and cannot tlieroforo bo expected to possess 
that detailed knowledge and experience which a crop like sugarcane requires 
and which can only be obtnined by (1) visits to Provinces or central stations 
which aro more advanced in their work on cane and (2) by keeping them- 
selves uptodnto with tho literature emanating fvom the most progressive 
sugar-growing countries. Hence tho necessity of entertaining a whole-time 
special cane staff to provide that expert knowledge to assist workers in the 
Piovinrcs, rnanj of whom may not have been outside their own Province or 
tract. It is not intended that there should bo any control exorcised by the 
Imperial staff over the staff in the Provinces. The object in view is to de- 
velop tho sugarcane work m the Provinces in oloso co-operation with the 
local authorities and not to interfere in any way with their work nor to 
supersede any of tho activities of the local department. 

Pioblems such as the best typo of bullock driven 2 roller and 3 roller mills, 
6 roller power drivon mills, methods of pur boiling, better types of furnaces 
are common to all Provinces. The same is the enso with various questions 
relating to white sugar mnnufactuie. Tho question of high class technical 
training in sugar manufacture can also be solved for all Provinces, if tho Gov- 
ernment of India accept tho modest scheme outlined in tho appendix. 

(!>) Lack of a Sugar Technologist and a Sugar Engineer has considerably 
handicapped our research work on manufacturing problems and on all pro- 
blems connected with improved sugarcane mills and furnaces. 

Lack oi a suitable farm for proper cultural and mnnurinl tests and for 
working out various problems connected with tho growing of sugarcane, which 
would have been of great value to the established white sugar industry and 
to some Provinces. 

Question 3. — (a) From my oloso acquaintance with the conditions obtain- 
ing in this part of Northern India I enn say that the presonco of a 
small progressive agricultural class is a great asset as it forms a very useful 
medium for demonstrating and introducing agricultural- improvements. This 
is well shown by tho readiness with which progressive planters m North Bihar 
have taken up tho superior varieties of Coimbatore canes recommended by 
tho Sugar Bureau 

When znnnndara take an interest nnd glow these superior canes on their 
own home-fnrms, the success of the crop is at once noticed by their tenants 
who are also cano growers on a small scale and tho improvement, if within 
their moans, is taken up by the cultivators with no further trouble to anyone. 
I therefore consider that in tracts where the zamindari system of land tenure 
prevails the first thing to do' is to enlist tho sympathy and tho interest of the 
zamindar and to nrrango for demonstration on his land of nny agricultural 
improvements that are proposed to be introduced. 

(6) Field demonstrations should be limited to doing certain work on a 
certain crop under guidance. It should ns far as possible be started by one’s- 
own skilled men and then continued by tho cultivators’ or growers’ men. 
Whnt a man has tlono himself ho believes in. 

(c) Cultivators w’ill be induced to adopt export advice if (1) the improve- 
ment is really such that it docs not require capital beyond their means to 
borrow and (2) tho improvement will repay them not only for the high rate 
of interest that they havo to pay to the mahajan, hut for tho extra trouble 
tliat they havo to take nnd (3) tho adoption of the improvement does not 
entail any tar-roachiug chango in their agricultural routine and (4) the im- 
provements are brought to their notice by the trained staff who can enter 
into their thoughts and feelings and can talk to them in a language which 
they can .understand. As for example, it is no use recommending a heavy 
plough, no matter how good work it does, in a district where the local bullooks 
cannot draw it or where no facilities are available for repairs if the plough is 
broken or is otherwise out of order. 

(d) The success which the Sugar Bureau has achieved in introducing 
superior varieties of Coimbatore canes within the last five yeais was brought 
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about in the following way. First, foui ennes were solected out and large 
scnlo tests wcio canied out on land which was not considered good land by 
local cane growers, with implements and manures within tho reach of ordin- 
al} groneis Growers were invited to see tho crop whenever they liked and 
to wntth the cultivation and manuring and finally tho cone was put through 
tho null with a now to obtain complete data regarding tho superiority of tlio 
new solected canes over tho local variety not only from tho growers’ point of 
view hut also from that of tho factor}’. Tho cone was out, hnndled, loaded 
and scut to mill exactly ns an ordinary grower’s orop would bo dcnlt with. 
Tho grow cis wcio thus able to &oo that no operation was beyond their own 
powers and when they wore satisfied on this point largo scale distribution was 
undertaken. Ily constant touting I kept in close touch with the growers who 
wore helped with advice No attempts wore made at first to convince the 
small lyot duoct 

Things wcio first explained to tho educated growers, tho crop succeeded 
with thorn and from there workod its way into district practice, and then it 
filleted down automatically to the small ryots who are taking up these canes 
in over increasing numbers. The reason ior success was that wo never asked 
anyone to take a risk. My experience is that no real impiovement worth 
the name cither m cane varieties or cultivation mothods fails to catch on if 
it lias boon worked out on knowledge of the nclunl ngucultuial practice of the 
district. 

Cultivatois are sceptical of any success on a Government farm as they 
suspect that the largo Government staff, costly implements and facilities for 
doing cvoiytlung at tlio right tnno regardless of cost nro tho mam factors 
conti lbnting to tho success and they know that they possess no such facilities. 

We made no attempt to forco miraculous yields for personal advertise- 
ment Grow cis copied our motliods and soon obtained confidence when they 
found in many cases they could do bettor than wo had done. Failure to 
approximate to Government orop yields is m my opinion the chiof cause of 
suspicion of Government farm methods. 

Question 4. — (a) So far as tho sugarcane crop is concerned, I consider co-or- 
dination of tho activities now being conducted by ihe provine, d departments 
and tho contral department extremely desirable and a committee ot the kind 
proposed by me will be ablo to achieve this object (Appendix I). I am of the 
opinion that nn organisation of tho typo of tho present Board of Agriculture 
should bo continued to onablo scientific workers to moot together, to exchango 
ideas, to comparo oach other's experiences and to discuss programmes of work. 
This n ill hi cak down tho isolation of tho workors in tho Provinces and be to tho 
good of all. This body should however have nothing to do with ndunnis- 
tiatno questions or questions ot policy. 

r 

( b ) I consider that for crops like sugarcane, wheat, tobacco and rico which 
are common to more Provinces than ono it is desirable that the central de- 
partment should have a strong staff of specialists whose widor knowledge and 
experience can bo drawn upon by tho Provinces and when an urgent or 
sonous pioblom arises in any Provinoo in connection with these crops, their 
sei vices should bo made available to the Provinoo in a spirit of co-operation. 
These specialists of the central department should lmvo no authority what- 
sooi or over the officers of tho local department nor should tlioy be allowed to 
criticise or p.us any romaxks on tho work of an officer in a Pi ot inco unless 
tho local Director of Agricultnro desires them to do so. 

(t) Sinco the institution of the Deforms the Agiicultural Dopmtments are 
dot otmg increasing attention to tho propaganda and demonstration side and 
nro thus becoming more and moro known to actual cultivators. But I would 
also like more work to bo dono on tho research side ns lesenrch is the founda- 
tion of all demonstration in that it provides material for demonstration. 
When tho obvious improvements which have not required long detailed scienti- 
fic investigation liavo been taken up by cultivators, tho departments should 
have other lmpiovemouts leady to hand for piopagation among tho agricul- 
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-turists. I >nlso consider that a liaison officer should oxiBfc to work between 
the -research sido and tho demonstration side m each crop. 

(c) (it) Speaking of the part in which my main activities lie I may bay 
that on the metre gauge lines the train service so far as pn«songor traffic is 
concerned is so slow that I calculate somo weeks of my active service have 
been wasted on their system in journeys. Tho railway company in the white 
sugar trad trios to meet tho requirements ot cane factories by iwnning special 
•canc trains, but tho tracks arc not of a good pattern or modem. Seven I 
branch lines can be opened in Gorakhpur district and in North Bihar which 
will pass through the oano men and while being successful from a lescnuo 
point of view will help the white sugar industry hy providing cheap and quick 
transport of cauo to sugar factories in this tract. 

In Assam in tho Brahmaputra Valley where good thick cane can be giown, 
it is tho absonco of railways and good pucca roads and bridges that is iinmpei - 
ing tho development of the tract. One faetoiy that was put up theio had to be 
closed down and another proposition had to bo hold over for want ot proper 
communications in that part. 

Question 5, — (a) Sugaicane is a crop which requires considerable capital 
(the cost ol cultivation ranging from Us. 75 per ncio in Bihar to Its. 650 in 
the Deccan canal irrigated areas). Whet over possible, arrangements should 
he made thiougk co-operative credit societies to finaneo_ sugarcane growers to 
-enable them to obtain healthy scodcano of approved varieties and to purchase 
oil-cakes and artificial manures. To ennbio thorn to pui chase good cane crash- 
ing mills, loans should bo made hy co-operativo institutions providing such 
credit. Dos clopnient of healthy, energetip, really useful co-operative societies 
in the white sugar tract in Northern India is a great desideratum and tho 
sooner somo vigorous notion is taken in this line, tho better for tho sugarcane 
cultivators, tho sugar industiy and for tho country ns a whole, since with 
increased production of cane ns the result of bettor manuring and improved 
cultivation and bettor applinncea tor crushing tho cane tho sum total of 
India’s wealth will increaso. 

Question 7. — (a) Tho development of tho sugar industry in India 1ms been 
considerably handicapped hy tho excessively small holdings of cultivators. It 
is not possible to obtain in one continuous block a sufficiently largo area to 
meofc the needs of a sugar factory. 

Question 8. — (a) I consider that in tho whito sugar tract in North India, 
tliero is loom for providing irrigation supplies from rivers. I have found 
from experience that three irrigations given to tlm enno crop in tho hot 
weather in this part make a considerable difference to the yield of tho orop. 
In all cases boforo introducing irrigation schemes agricultural exports should 
he consulted and all such schemes should he properly designed. I am also 
•of tho opinion that tho sotting up of pumping installations in the white sugar 
tract on the hanks of rivois nnd sticams which do not dry up in the hot 
weather requires to bo closely studied ns, at present, much of tho water in 
these rivors remains unutilised. 

Question 30. — (a) In my opinion India should make greater use of the 
various oil-cakes, fish manure and sulphate of ammonia produced within tho 
oountry. For tho sugarcane ciop which requires from 75 to 360 lbs. of 
mtrogen per aero special manure depots shonid bo opened hy the Co-oporntive 
Department in those tracts wlioro gxu making is tho rale, and by sugai Jac- 
tones where they obtain their supplies from guaranteed growers of enrio. Co- 
operative mainuo depots should buy and hold manures as tho aibc in tho piico 
of oil-rakc is very marked at the common cement of tho planting season. As 
in Formosa, sugar factories should undertako to distribute artificial ioitiliseis 
to tho enno suppliers and iccovor tho actual cost plus a small rate of inteiest 
at tho time tho cultivator brings his cane to the factory. 

(In Foimosa oompauies now' givo manure fiee instead of paying bonuses to 
growers, This method might ultimately bo introduced.) 

I have always lecommondod tho uso of sulphate of ammonia, nitrate of 
soda, castor and other cakes among sugarcane growois in tUp while sugar tract 
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and ns a result of my efforts the British Sulphate of Ammonia Federation 
Ltd., have opened a depot at Muzaffarpur and I am now endeavouring to 
get the Chilean Nitrate Committee to do likewise. I have also induced 
some of the factories to demonstrate the advantages of applying sulphate of 
ammonia and nitrate of soda on the cultivators’ own lands and these, alien 
found successful, are sure to be copied by other cultivators in the neighbour- 
hood. 

Fiom experiments I have tound that nitrate of soda is a good manure for 
foicing the cane crop for seed and sulphate of ammonia a good manure ns a 
top dressing and tho use of these fertilisers is increasing. 

Question 12.— (i) In this part of India where cane is grown without irri- 
gation, deeper ploughing is to be recommended so tbat the cane setts may 
have sufficient moisture for germination and the cane crop may be better 
able to withstand high winds. The present implements do not ensure this 
deep ploughing and n satisfactory improvement on tho detfii plough icquircs 
to be more generally adopted. 

(it) Cane should not be planted on the same land at short intervals as it 
is an exhausting crop. The writable rotation for cane in this part is os 
under: — 


(1) Cane — 1st year. 

(2) Moire in the lams. 

(3) Oats in rnbi. 

(4) Green crop in the rains to be turned in. 

(5) Follow m rnbi. 

(6) Cnne again— 4th year. 


j 2nd year. 


j 3rd year. 


As the soil in this pait of India is said to be deficient in phosphoric acid, 
an application of superphosphate at the time of turning in the green crop- 
is very desirable. 

Qctstiox 13.— (i) Under the Government of India’s Destructive Insects 
and Fcsts’ Act, tlio importation of caue from countries having serious fungus 
diseases or insects pests is altogether prohibited or allowed under certain 
safeguards. Witlun tho country there is no co-operation nmong cane growers 
as they ore not aware of the causes which spread fungoid and insect pests. 
Selection oF sotts hefoie planting so as to rojeot diseased material or canes 
which have been attacked by borers is not general and the Sugar Bureau is 
advocating sett selection. Bed rot nnd mosaic arc nmong the principal 
diseases nnd much useful w ork can he done by itineiant staff under the guid- 
ance of specialists in ciop diseases. 

White ants nnd borers do a considerable amount of damage. A special 
Entomologist to study those pests and to devise practical measures of control 
is an urgent necessity. More propagandist staff is also required to bring 
home to cultivators the enormous loss they suffer flow tlie neglect of ordinary 
precautions in the case of those diseases and insect pests which have already 
been sufficiently studied. 

Qcfswov 14. — Foreign implements are costl.i and in villages ulicre facili- 
ties for repairs nre non-existent, they should not ordinarily be recommended. 
In my opinion, improvements in implements should be on the lines of making 
the, desiied nlteiations iu tho existing ones. The implements slionld not be 
heavy, otlieiwise the draught cattle will not be able to pull them. The price 
also should be well within the means of cultivators. Tractors are good enough 
for fairly large growers but ns the majority nie small cultivators, work should 
be concentrated on meeting their requiiements. Horse hoes nre veiy useful 
for intcrtillage and do tho w ork cheaply as compared with manual labour and 
the Sugar Bureau is ndvoeating their use. 

Qcrsnov 16 — (e) Here I hold strong views. Hie backbono of India is 
agiicultme To make it popular nmong the zemindars and higher classes it 
must bo made fashionable. 
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The strength of English Agriculture lies in the fact that every person of 
ireni importance in England from the King downwards is a farmer and is 
interested in fanning and stock. The same cannot he said at present in 
India, The obvious method of making agriculture popular is to use the 
Honours. Xist to this end. Every year honours are given for all maimer of 
things to all kinds of people. It n rely if over are they given to a man because 
fhe is doing his best to improve his land and the conditions of his tenantry 
or the agriculture of his estate. In short, rnroly are they given for tho one 
thing which is the foundation of Indin. 

I think we should begin at the top. If tho Yiceroy had a farm for high 
class cattle and exhibited thorn, grew decent orops and helped to bliow that be 
was directly interested, it would give a direct fillip. Indian States would 
show remarkable improvement if guns and seed farms More correlated. Until 
it is definitely shown by some such means that tho highest in tho lnntl are 
interested, I am convinced the landlords and upper classes will maintain their 
present attitude of practical indifference. 

I am nlso of opinion that tho failure in so many cases of znmindars and 
-the landed classes to realise the obligations to their tenantry that their 
position entails is holding back agricultural development. A znmindnr can 
assist his tenantry and irntfrovo conditions on his estates to a consider- 
able degree if only it can he brought homo to him thnt it is his duty as a 
'landlord. 

Qufstiov 17. — (c) Sugar-making can be carried on only in largo size fac- 
tories. As these factories will have to bo located in the cane district in order 
to lie successful they will provide a subsidiary source of income to fnmilics 
having idle labour. There is room for a large number of factories in Northern 
India but they cannot bo put up so long as sufficient inducement is not offered 
to capitalists by guaranteeing them ngainst loss in the first ten years of tho 
existence of the factory. Other countries ns far ahead and no are wanting 
in skilled men and technical experience. 

Gur-making which is a subsidiary industry so far as agriculturists are con- 
cerned is wasteful ns conducted at present. Tho Indian ryot combines the 
functions of both producer of raw material and manufacturer of n finished 
product nnd on nccount of his inefficiency loses a great portion of his profits. 
•Cur-making is therefore not to bo recommended ns a subsidiary means of 
employment. Only such occupations ns are best done by hand labour and 
which do not require skilled supervision of an order not possessed by an agri- 
culturist should be considered as worthy of recommendation. 

Qufstion 20.— (a), (b), nnd (c) The sugarcane crop is worked np into two 
-principal products, pin and sugar. Our is of two qualities, (1) for direct 
human consumption anil (2) the inferior grade fit only for refining. As re- 
gards good gur, the cultivator sells it to a middleman or soils it through a 
"broker. The ignorant cultivator is very often cheated both in weighment 
and in price offered. Very often he has takon an advance of the money to 
enable him to grow tho crop and ho cnnnol hold his our for a rise in the 
market nor risk keeping it through tho rains, Co-oporativo pur sale societies 
ican do a lot df good here. I will give an example. In tho Kira Canal nrea of 
the Deccan, where high class eating gur is manufactured, tho enltivatois were 
not receiving the proper piico ■when selling through brokeis in Baramati. 
It wns when a co-operative pl/r depot was opened by the Bombay Central Co- 
operative Bank and when regular auctions were instituted which ueie widely 
advertised that the cultivators began to get tho rent value for their product 
ami the depot has been a great success. Work on similar lines might bo 
instituted in important gur centres lik a Anakapnllo, Meerut, etc. Where in- 
ferior p in is sold for refining, tho competition of several rcfineiies which 
aro now working ensures a reasonable price in largo centres like Siswa Bazar 
and Ghughti. But what I would like to sec is some anangeiuont to enable 
the ryots to hold up their produce when the market is rising so as to sell it 
to the best advantage. At present they Undoubtedly sacrifice most of their 
profit to tho middleman. 
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As regards white sugar mnnufnctuicd by Indian factories, this sugar innks 
with 24 D. S. and the chief markets are Cnwnpore and Amritsar. All sugar 
is sold t. o. r. Cawnporo. This sugar is mostly consumed in Rnjputnnn and 
Central India and the Punjab. In Java and Mauritius it is an association or 
syndicate of 90 per ceni of the mills that effects tho sale and not each fac- 
tory individually. Here there is no such united organisation, and factories, 
having limited godown space nre obliged to dispose of their sugar as soon as 
they can for financial and other reasons. The Commission will get useful 
information on this point fiom the Indian Sugar Producers' Association, 
Cnwnpore. 

As regards desk t sugar manufactured from dnto palm in Bengal, tho price 
of which is artificial as it is basod not on sucrose value hut on caste prejudice, 
the principal market is Calcutta whore Hindu merchants, Marwnris and or- 
thodox people, buy it. l)obora dnto sugnr was selling at Bs. 25 and Us. 22 
per mnund in the 1st week of February and March, 1925, when Java sugar 
was soiling nt Rs. 12-7 and Us. 12-5 per mnund. 

As regards sugar mndc by hhandtarits in the United Provinces, tho price 
as in the above caso is purely based on religious sentiment and it sells in local 
markets at a pnco much above its intrinsic value. The prico of deshi sugar 
in Cawnpore in the Inst week of March, 1925, was Us. 25 to Its. 26 per mnund 
when Jnrn sugar was selling in the samo market for Bs. 13-8 per mnund. 
In the Inst week of March. 1926, while Java wliito sugar was soiling in Cnwn- 
pore nt Bs. 12-6, dcihi sugni was soiling at Bs. 18 to Bs. 23 per mnund. 

(d) As tlio importers of foreign sugnr into India nnd manufacturers of 
whito sugnr in India were found to be not adequately informed regarding tho 
state of tho sugnr crop in tho world, tile _ total supplies available, world’s con- 
sumption and factors affecting production and consumption in nny single 
year, I instituted a system of getting by cable reports regarding the condition 
of the world’s flops nnd price quotations from important sugar mnrkcts such 
ns New York, London, nnd Soernbayn and supplementing these by weekly 
market icviews nnd statistics likely to be useful to thoso dealing in sugnr. 
Members from Bombay, Calcutta, Karachi, Cnwnpore, Madras rendily joined 
nnd they have found the service of great benefit to them. The whole cost is 
borne by tlio members who pniticipato in the scheme. Consumers are also 
benefited ns undue fluctuations tn prices based on wild rnmonrs are effcctivelj 
squashed hr this means. The popularity of this scrvico lias led two pn\ ate 
ngencies to greatly improio tho nntuio of their nows supply and ns private 
enterprise is always able to do things better nnd more cheaply than a State 
department bound down by rules nnd regulations, the present service hnnng 
done tho woik of a pioneor in this line, it may ultimately bo unnecessary for 
tho Sugar Bureau to continue it. 

I think similar cable sorvices can usefully bo started for crops like wheat 
and oil-seeds. In fact I was asked by several men chants in Knrachi during 
my Inst visit to start such n sorvice mid I had to inform them that my time 
was fully occupied with BUgnr. I referred them to tho Government of India 
m tho Commerca Department. 

Question 21. — Tlio existing customs duty on imported sugar is Rs. 4-8 
per cwt. of sugar 23 D. S. nnd above and Bs, 4 per cwt. of sugnr 22 D. S. and 
below. Tlio duty is avowedly foi rovenuo purposes, tho Government not 
lm\ eng committed themselves to any statement that they wore going to pio- 
teot sugar m this way. Sugnr manufactured by modern factories and ro- 
finories in India is not exported in nnj appreciable quantity as the produc- 
tion is Ii.udly 100,000 tons which is not sufficient for India’s requirements. 
Tho easting import duties^ do not adversely affect tho interests of the culti- 
vators as without such duties the pin industry would bo severely threatened 
by cheap Jara sugar. As sugar wns soiling nt Rs. 38 per mnund in August, 
1920, tho consumers have no loasonable complaint to make logniding tho 
burdon of this duty os the prico has fnllon to Rs. 13 per maiind and the con- 
sumers of foreign refined sugar are those upper and middle classes who can 
afford it. Further, tho impoits of sugar nre steadily Tising which pioves 
leady consumption. 

Mr. "Wynne Sayer. 
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QoranoN" 23, — I believe that the spread of primary education in rural- 
areas, however defective it may be, will bo to the good of the community, as n 
knowledge of nritlimotic however slight and the capacity to road and write 
will prevent tho ryots of the future being cheated and dofrauded in weights,, 
measures, prices, payments for interest, etc. That in itself will load to am 
amelioration of their condition to some extend. 
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APPENDIX I. 

J propose that in Won - of the importance of the Sugarcane crop in tho 
rural economy of India and the lionvy imparts of over 700,000 tons of foreign 
sugar valued at longlily 15 croies of rupees, winch imports can lio met from 
the increased production m the country if well directed and sustained efforts 
are made to lmproio the industry, the work on the 6Ugnrcano ciop and sugar 
manufacture should ho placed on a proper and permanent footing. As tbo 
Government of India lime hitherto been unable to carry out the major re- 
commendations of the Indian Sugar Committee and it docs not seem likely 
that they will ho able to find funds for those recommendations in tho near 
future I am submitting these comparatively modest proposals to ensure that 
<I) tho interests of small eane oultivators as regards improved varieties, proper 
manuring, right type of eano mills suitable for their requirements, improved 
furnaces and pans may ho not, (2) tho interests of the uhito sugar manufac- 
turing industry may ho looked after and (3) the required provision for a high 
grade technical education m sugar manufacture may be made in this country. 

Besides maintaining and making permanent tho work being done by tho 
Sugar Bureau at Fusa and tho Cano Breeding Station at Coimbatore, it is 
nccessnry to provide immediately ono Imperial farm on the western border 
of the United I’roi inces and tho eastern portion of tho Punjab somewhere near 
KnrnnI or Meerut, nnd ono in tho canal-irrigated tracts of tlio Deccan. 
These farms should each be of roughly 200 acres. Here improved varieties from 
Coimbatore nnd abroad will ho tested, tlio proper system of planting enno, 
mnnurml treatment, water requirements, etc., will he studied. Tho cost of 
acquisition of land may bo placed at 1 lakh m each caso; buildings including 
residences for staff Ils. 1,50,000 nnd equipment Us. 60,000 for tho two farms. 
Thus the non-recurring charge on account of these two farms will be Bs. 4 
lakhs. 

Tho recurring clinrge may be placed at Rs. 12,500 for each farm exclusive 
of the rost in respect of pay of tlio subordinate staff which will ho another 
Bs. 7,500 per annum or Rs. 40,000 in all for tho two farms. Both these fnrms 
will bo supervised by tho Secretary, Sugar Bureau. Theso farms will provide 
facilities to tlio Governmont Sugarcane Expert to make observations on the 
behaviour of his canes, ote., uliicli he at present lacks. There should bo a 
Technologist attached to the Bureau whoso salary will cost, say, Rs. 30,000 
a yenr (Rs. 15,000 will ho required for fittings for his laboratory, a non- 
rocuiring grant), tlio cost of a Hoad Chemist under him and tho establish- 
ment may be put down at Rs. 10,000 r. year while Rs. 5,000 a year a ill do for 
■contingencies. A Sugar Engineer is also urgently inquired, the annunl cost 
•of whoso salary will ho Rs. 15,000, Rs. 10,000 may ho provided for liis staff and 
establishment (and Rs. 20,000 for plant, otc., a non-rccuning giant) nnd 
Rs. 6,000 for miscellaneous expenses. 

A Sugm Boiler or Factory Operator should also ho recruited to work the 
small sugar factory mentioned below. His annunl salary will he Bs, 12,000; 
his subordinate and technical staff, etc.,- will cost annually Bs. 10,000. For 
contingencies wo mny preside Rs. 3,000. There should. he a small model fnc- 
toiy attached to ono of these farms and it may he estimated to cost £10,000 
(it can be entirely manufactured in India). The annual recurring clinigo 
in connection with this factory may be estimated at Rs, 15,000. Cine for the 
factory will he piovidcd by tho farm. The Technologist, the Engineer and 
the Factory Opeiator will conduct their experiments in this fnctoiy. 'When 
theso exports are recruited, high olass technical oducation in sngai manu- 
facture cun ho staitcd which will supply a long folt want in India. 

Apart fiom problems worked out in the factory these exports will study 
tho various pioblenis connected with gur manufacture, caiic-crushing in 
tmall bullock driven mills, small powei-driven mills, imprci p< 1 furnaces and 
tho right type of pnns. 
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All this work should be under the conti ol of an All-India Committee con- 
stituted as under: 

The Agricultural Advisor to tlio Government of India. 

The Government Sugarcane Export. 

Director of Agriculture of each Province or nn officer deputed by each 
Province in his stead. 

The Secretory, Sugar Buieau (cx-ofiicio Secretary). 

Representative of the manufacturing industry. 

Non-officinl interested in sugarcane growing. 

Meinbor ot the trade. 

This Committee will meet at least twice a year to examine the work done 
and in progress and lay down lines oi work. The cost ot the travelling allow- 
ance and incidental evpenses may ho put dean at Rs. 15,000 n year. This 
body mil control expendituro and be diiectly under the Government ol India. 
Its function ns regards the Provinces will be oil the same lines as those of the 
Indian Cotton Committee. 

The cost oi my proposals is ns follous: — 


Hectvi ring. 


Sugar Uuienu .... 

Coimbntoio Bleeding Station 
2 Fainis .... 

1 Model inctoiy working expenses 

1 Technologist 

StalT 

Contingencies 
Sugar Engineer 

Staff 

Miscellaneous .... 

Sugar Boiler .... 

Staff 

Contingencies 

Meotiugs of tho Sugar Committee 


Rs. 

45.000 

70.000 

40.000 

16.000 

30.000 

10.000 
6,000 

15.000 

10.000 
6,000 

12,000 

10,000 

6,000 

16,000 


2,87,000 


Non-recurring. 


Rs. 

Model factory 1,50,000 

Plant for Sugar Engineer 20,000 

Cost of land for two farms .... 2.00,000 

Buildings on Inrms and residences . . . 3,60.000 

Equipment for farms ...... 60,000 

Laboratory for the Technologist .... 13,000 


5,86,000 


A capital cost of less than Rs. 0 lakhs is not at all n formidable figure 
for the Government of India; wliilo against tho recuiiing cost of less than 
Rs. 3 lakhs, a net revenue oi not less than Rs. 50,000 may bo anticipated, 
as fees will bo charged to students undergoing training and for visits paid 
by experts to private factories at tho icquost of the management concerned. 
As the Government of India already spend over a lakh of rupees annually on 
the Goimbntoro Cane Breeding Station and tho Sugar Bureau at Pusa, tho 
net oxtrn recurring cost involved is only Rs. 1$ lnkhs a year which can well 
be incurred by the Government as cane is a crop uhicb is in most Provinces 
difficult to replace if it i loves nnromUnerativo. 

Mr. YVjnno Sayor. 
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Oral Evidence. 

A .1003. The Chau man : Hr. Payor, you arc Secretory of the Sugar 
J3mcnu?T— Yes. 

A.1G0G. You lun o provided the Commission with o note of the ovidenro 
that you wish to give. l)o you wish to make nny itatement of n general 
character at this stage? — Iso. 

A. ICO?. Would you give tho Commission a short neromit of your own 
training and. past appointments? — 1 l*ume out here ns Assistant to the Agri- 
ctilluial Adviser in 1014. T held that post until 1010 when I was appointed 
Secretary, Sugar Uuronu. After thnt I w ns on the Sugar Committee ns n 
Member during 1019-20 and then I inverted ns Secretary, Sugnr Bureau, 
which post I am at present holding. 

A ,1003. WImt is yonr view nhout the (suitability of the bite at I’lisn for 
this btntionP — Adniirnhle. 

A.lOOO. Do you think that the comparative inaccessibility of the district 
ib really any har? — The industry is here and there h no bar at all, and 
therefore tho inaccessibility does not have to ho got over. 

A. 1010. Thnt is so far as sugnr is concerned? — Ye* - , 

A. Kill. Are you satisfied with the internal organisation at Piimi? — A s 
regnids the sugar work? 

A. 1012 In regtud to siigat work, and also we should like to hear nny 
views you may Imre on the oiganisation of other branches? — So, I am not 
We have been left on « temporary basis for now B yenrs. I think that it it 
high time Hint something should be done. It is neithoi fair to the wotk 
nor to the men working on it to 1m left on a temporary basis for this length 
of time. 

A.1013. When you t-n.v 1 wo," do you mean tho Sugar Bureau?— Yes. I 
also refer to tho Coimbatoio Station which has only just been nmdo perma- 
nent. 

A.1014. Are you satisfied with tho arrangements according to which tlio 
breeding of sugarcane w curried on at Coimbatore while the head and centra 
of the organisation is here?— -Yes. Tho breeding must go on at Coimimtoro; 
you cammi take it niw where else, and tlio head and centre of the organisation * 
must be whore tho industry is because in my opinion tho ultimate end of | /nr 
will be white hwgar and this will be the centre of if nil. 

A .Kilo. Dow about your touch with tho Provinces? Are ,von satisfied with 
that? — Quite; there are no difficulties at nil. 

A. 101(1. Has anything been done for the sugar industry in Madras? — -Wo 
have Just appointed a thick cane o\poit. J do not know whether ho will 
he able to do very much for Madras where exotic rnnes ran bo impoited from 
other places like Hawaii. My own impulsion is thnt Iho man should have 
been ueruited fioin a place like Hawaii whom they base lmd e\poriomo of 
tlio thick cane industry and ho then would have brought valuable knowledge 
nud experience fo bear on tho tmbjcrtj whereas wo have taken a compara- 
tively mv nmn with no knowiedgo outside lndin and wo base considerably 
crippled the industry, 

A.1G17. lime you yourself over bten to Java? — Yet, I went os a member 
of the Sugar Committee. 

AJGP. Do you think Hint was of advantage to yon in your present post- 
lion?— Distinctly , 1 also think the Government Pugairnno Kxpoil ihoult] 
bo sent ami further that every man who lma much to do with sugar should 
get a chance of seeing a highly developed ipdmiry like* that. 

A, KUO. tlml yon difficulty in getting pi emission ami tho jiecnsaty finan- 
cial provision for those' journeys? — Tim Government of India nt fitst dis- 
approved of my Miggedion that tho Committee should go to Java, but it wwi 
urged on them and timy gave way and wo wmo allowed to go. 

Mr, Wynne Payer. 
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A.1620. Aro yon satisfied, on tho whole, with the achievements of your 
section in popularising ini]irovcd varieties of enno? — I tliink considering tho 
small staff no liavo mid tho fnct that heing on ft temporary basis no have no 
possible menns of retaining that staff no have done tlio utmost that is 
possible. 

A. 1621. Hnvo you lind any set-backs? By sot-backs 1 mean other dis- 
•ricts having onco adopted your improved variotios and then discarding thorn? 
—None. 

A 1622. Aro tlio outlooks respectively of the grower mid the factory in 
tine nt this moment? — No, I do not tliink they over will bo. 

A.1023. Will you describe tlio difficulty? — Tlio difficulty is duo to the fact 
that so long as the factory and the grower arc both independent units the 
groncr naturally leans towards tlio heaviest quality of enno that ho enn grow 
because lie is paid on the maundngo basis. Jn a country like India whore the 
ordinary grower is an uneducated man you cannot possibly pay him on a 
sucrose basis ns is done in other countries. 

A.1C21. Why is it not possible to pay the grower ou a sucroso basis? — 
Because, lie is not able to understand even now tho weights and measures 
nt tho railway stations. Jf he only understood the difference and were paid 
on tho sucrose basis ho would he all right, otherwise there is the dnngcr of 
cheating. But tho grower can ha given a premium ns is done by nno group 
of factories for betfer quality ennes having more mtcroso. 

A. 1025. It is a good point for primary education?— Yes. The mill wants 
the highest possiblo nmount of sugar from the enno. But tho grow or is natu- 
rally on the look out for nn increased tonnage and therefore I liavo to con- 
stantly keep my eyes open to see that no had cane creeps into the independent 
cultivation hero; that would he a disaster from tho mill point of view if it 
were generally grown. 

A.1626. The difference in yield per acre in India on the average as com- 
pared with the yield per acre in some other countries is very striking, is it 
not?— Yes. 

A.1G27. Ts it due to any inliorenl dofects in tho soil or climate of India? — 
It is due to tho fnrl that the eano industry Of Indin is concentrated in a sub- 
tropiral pnrt nnd is not a specialised industry. In those countries where you 
, get cnoimous yields cane is grown in a tropical climate nnd is n specialised 
cultivated ciop grown on modern methods, by proper manuring and piopcr 
scientific treatment. 

A.3GJ3. In your view there is no icavon why the yield in India should 
not bo as high as it is in other countries? — I think we have proved in this 
district that tlio present yields can bo considerably improved. 

A.1G2D. Does that answer apply lioih to wet nnd dry cultivation? — So far 
our cluof work has boon done on sminigatod land. My evporioneo however 
is that once you have had tlio osperiento or umrrignted land, anil then you 
apply it to irrigated land you could get a tremendous increase in yield. ' 

A.1G30. You said that in your view the prevent market for put in India 
will ultimately dovelop into a white sugni market? — Yes. 

A.1G3I. Ts the r/itr market nt the moment a stable and fixed market or 
is it lioblo to give way to sugar when tho price of pur is higher m proportion 
to sugar? — As far a<- 1 am able to see, there is no connection whatever be- « 
tween them. I havo n series ot charts with me in my office which, if I had 
only had tho time this uiotning to show yon. would have convinced yon of 
mv opinion, Fiom tho-e chaits you will sco that when tho price of’ sugar 
goes up that of mn does not necessarily Tire in the snmo proportion hut in ' 
some tascs shows tv fall. 

A.1G32. Does tho consumption not tend to rise in pur and to fall at tlio 
same time m tho case of sugar? — No, tho consumption is not necessarily 
checked in that manner. When pi.i is cheap, and plentiful, it has some effect 
on consumption of sugai but it is not appreciable. The pin market is purely 
a local inniket. Tho difference in prices in various places is such that I 
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myself think that with pioper organisation gur could be produced and sold 
at a profit. 

A.1G33. From your own experience do you think the our market will 
develop into a sugar market? — Communications are improving everywhere 
in India, and nearly overybody has started to drink tea. The result is that 
cheap sugar can bo got everywhere now. The consumption of white sugar is 
stoadily increasing and it does not appear to mo that gur, which is already 
based on a price which is far above the sucrose ratio, can cairy on. It will 
ultimately be replaced by white sugar. I have now enquired whether it 
would be possible to take uhite sugar and molasses and make gur, and whether 
the component parts of gur could be bought from the outside market, and 
we are awaiting the result of the experiment. 

A. 1631. Now, coming to your note. Would you liko to see the frill recom- 
mendations of the Sugar Committee put into force? — I should like the chief 
recommoudations put into force. Hut it should be remembered tbat they 
were based on rather too high a financial cost; they wore too expensive. 

A.1G35. You think that good results con bo obtained with less money? — 
Yes. I liavo put up a note embodying my suggestions. 

A.1636. I only wnntcd to give you the opportunity of traversing any of 
the recommendations of the Sugar Committoo if you wished to do so? — I have 
doalt with the matter in my note. 

A.1637. On pngo 172 you are talking about oortnin failures to persuade 
the cultivators to adopt the improved varieties of cane. What failures have 
you in your view which go to show that Government crop yields have been so 
far above anything that the ryot could acliiovo, that disappointment has 
resulted and confidence has been lost? Do you suggest that in demonstrating 
impiovcd cone the demonstration should be carried out on the scale and 
with the means available for the ryot; is that tlio idea? — I consider that the 
demonstration should be carried out first of nil on the fields of a man who 
is a fairly big grower. To begin with, we should not go near the actual ryot. 
The demonstration should be done on the fiold of a man who is a fairly good 
cultivator and it should bo done with the implements that he can use. We 
used to plant half the cane and then make his men and his bullocks do the 
rest. Then lie was convinced that it was perfectly possiblo for him to do it. 

A.1638. I misunderstood your note. I see what you mean is that the 
cultivator has adopted tho crop nnd through faulty cultivation has not attain- 
ed good results P — If you go straight to tho cultivator, my impression is that 
ho becomes suspicious. He will copy from his next door neighbour far more 
readily than lie will copy from you directly. 

A.1639. On page 173 you suggest that in Indin, as in Formosa, “ sugar 
factories should uudeitako to distribute artificial fertilisers to the enne sup- 
pliers nnd recover tho actual cost plus a small rate of interest at the time the , 
cultivator brings his enne to tho factory.” Aro you thinldng there of a 
group of growers organised co-oporatiroly with tho factories as their centre? 
— I am thinking of small ryots, who supply their cane to tho fnctory, who 
take an advance from the factory and then bring their cRno in. Those men 
will alunys take artificial fertilisers in small quantity and it can be knocked 
oil what is known as their cane nccount. 

A.1G40. Are tho firms which are selling fertilisers on a commercial scale 
in touch with the factoiiesP— I have put thorn in touch with every factory 
now. 

A.1G41. Have they responded P — Yes. 

A.1C42. Have they got any agency which is ready to do anything for 
thorn? — Yes; they have opened a depot already in Muzaffarpur. 

A.1G43. You say, “ In Formosa companies now give mnnuro free instead 
of paying bonuses to growers,” ?— They might give a dortain amount of money 
as bonus, or instead of giving tho man half an anna or more they might give 
Mm so much manure. 
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A.1C44. Is that a bonus on tho sueiosc-content? — Yes, bnt we could not 
do it out hero just now, although this method might ultimately ho introduced. 
Wo have got to get more educated growers beforo wo can tahe that step. 

A.1645. Your note will bo piinted and I should like to ask you to turn to 
tho first page of the note which is attached as an Appendix to your note of 
evidence. You say “ Besides maintaining and making permanent the work 
being done by tho Sugar Bureau at Pusa and the Cane Breeding Station at 
Coimbaloic, it is necessary to pioiido immediately one Imperial farm on the 
western border of the United Provinces and the eastern portion of the 
Punjnb ” Do you refer. there to one institution? — Yes; it should be on tho 
western border of tho United Provinces and tho eastern portion of the Punjab; 
it will carry both tho Provinces. . 

A.1C4G. Hnvo you over considered the possibility of organising tho sugar 
industry for the purposes of research in tho same way as cotton is organised? 
— Wo lmd n proposal that they should subscribe to a cess and start somo 
scheme of that description, I think 95 per cent of them have agreed to this 
scheme hut thoie aie a ccitaui number of factories which have not agreed. 
They thought that Goi eminent ought to pay tho whole cost of leseaich and 
that it was not fair to tnnko the factories subscribe. 

A.I647. Would you yourself favour such a scheme if it could be financed? 
— I think it is admirably sound. 

■ A.1G48. In that scheme would you attempt to include representatives oi 

the trade : that is to say, representatives of tho sugar manufacturing industry 
and their distributors if they could be represented by a suitable poison ; in 
fact, all persons connected with the sugar industry in this country? — I am 
sorry I do not quite understand your point. Do you menu with regard to 
tho question of this cess* 1 

A.1649. I was thinking of tho organisation which the cess will finance? — 
Coitninly. 

A.1G50. I understand that you hns'e a series of graphs dealing with various 
aspects of this problem. Would you lot us have copies of tliO’-cP — Certainly. 

A.1C51. Perhaps you could send them to the Secretary? — I shall. 

A.1G52. Do yon wish to say anything about the import duties? — Thoie is, 
of course, at present an import duty on sugar. I think mjself that, if it was 
in any tjay possible, somo portion of that import duty might be given for 
research, though I know when wo mentioned the matter on the Sugar Com- 
mittee, it was not accepted. I -do believe that a small portion of it might be 
given to finance sugar research. Tlio import duty conies to 5 crores and I 
think myself that sugai would Btnnd an extra 4 annas per hundredweight on 
the duty. 1 

A.1G53. Sir Henry Laurence: In your Inter note* you have mentioned that 
tlio primary work, you consider, is to soloct ont a suitable cane or canes for 
' white sugar making. You have now told us that you are working as much 
as possible in order to improve tho interests of tlio cane grower? — Yes. 

A.IGo't. Prom *his solitary sentence it would appear that you are thinking 
moro of tho interests of the factories. Would you like to toll us anything in 
this connection? — It is absolutely impossible, ns conditions stand at piesent, to- 
think solely of the interests of the factory. The grower must come first. You 
cannot grow any particular variety of cane in India for any factoiy unless 
tlio gioivor approves of it. There is no legislation to make the grower take 
it up ; lie can l efuso to tnko it up. Therefore, the cane must ahv ays favour the 
grower to begin with or tho fnotoiy will get no cane. 

A.1G35. Can you toll us whnt proportion of tho cane grown in India is at 
present utilised by factories and what pioportion finds its way into tho market 
direct from the grower? — The factories in India make between 70 and 80 
thousand tons of white sugar diiect from cane, including gur refined in 
modern refineries. 

* Jfot printed: Note on tho woik done in the Sugai Bureau, Pusa, pre- 
pnioa by Mr. Saver for the Commission. ' 
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A.1C5G. Sir Gan a a Ham : now much do they make by il»e direct method 
and lion- much by converting? — The direct manufacture or sugar from enne 
is about 40,000 tons, perhaps a little more. The ronminder 30,000 tons 
is made from our. Tho rest of tho cane in India loss what is chewed, is made 
into di /1 . • 

A.1637. Sir Henry iMinencc: HVhot unit of figitic would that represent? 
— The remainder would represent nearly 3 million tous. 

A.1C5S. So that factories only deni with about 3 per cent of tho total canc 
cultivation in India? — 2 per tent. 

A.1659. Your work hero is not limited to tho interests of 2 per cent but 
is equally in the interests of tho other 08 per cent? — Absolutely. Our enno 
has boon disti United in Burma. T think it is distributed in every Province 
except tho Madras Presidency. 

A. 1600. Can yon surmise at all what area of land is now being cultivated 
with Co.213? — Bound about here the nren is about 12,000 acres. I have at 
piescnt no figures for the other Provinces, 

A. 1601. You cannot form any estimate at all? — Not really. I can get tho 
figures for you. 

A.16G2. I think it would bo useful to got the pnitfculnis; could you com- 
muniento them later on? — Yes, ] will. 

A.16G3. You have told us that you had visited Java; can you givo us any 
information as to the conditions under which cane is grown in Java for the 
use of factories there? — Factories as a rule have not got their own estate 
under their own ownership; they lease tl*o land fiom a villago. Tho land is 
taken usually through tlic headmnn mid comprises Jr/1 of tho total land of 
that villago. The factory takes it over from the rillngo, opens it out for 
planting the cane in trenches, plants the cane, grows tlie crop, nml finally 
returns tho land at tho oiul to tho villago nt tho end of tho crop. 

A.1G64. Have tlie individual holders of tho land in these villages got tho 
option to givo their land for this purpose, or nro they hound by any law to 
do so?— The arrangement is made through the Itcndmon of tho village, who 
seems to be able to rorsundo all tho other people in the sillnge to enter into 
this agreement. 

A.1665. You think it is done by persuasion and not by legnl force? — I do 
not think there is any legnl force; it is lenliy by persuasion, though weight 
may be given to >1 by the tradition of the old forced culturo system now 
abandoned. It benefits tho villago and financially it bonefits tho headman. 

A.166G. Havo yon heal d about the conditions in Java published in a book 
by Mr. Kentingo ? — 1 rend tlie book a long time ago. I think it was a report 
oi a tour ho made. 

A.1667. Perhaps you would look at it nnd seo whether /the information 
given there is correct? — r have got the Beport of tho Sugar Committee which 
is more recent than that. 

A.1C63. You think it is not true that tho ctdtivafcois are in any way bound 
to supply their cane to the factory? — No; it is not tho cultivators’ cane; it 
is tho factory's cane. 

A.1C69. They are not bound to supply their land?— I do not think that 
thoy nio legally bound to do so nt all, As far as I remember, tho niinngomcnt 
is made through the headman ; they have got the right of appeal. A Govern- 
ment oflicor sees to it that the rent paid is fair. I think tlie headman 
manages to control the whole \ Hinge. 

A. 1670. Did jou investigate this point when you were there? — Wo carried 
on a considerable amount of enquiry about it, but there scorned to bo silence 
when it came to some of these facts, 

A.1G71. That would bt; wry natural? — Yes. 

A.1672. Then you state that it is impossible to got a lyol to nccopt pay- 
ment on a hucroso basis; are you acquainted with any factory whore it has 
been attempted? — T am acquainted with tho factory nt Snmnstijiur. They 
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attempted to put matters on n sucrose basis with the European planters, but 
thore were continual quarrels about it. Tho ryot, whose cane is generally 
bought at the 1 ail way station and paid for there, would never accept such a 
basis; he would invariably think that ho was being deceived or cheated. 

A.1673. 'I understood that this basis had been introduced in the factory 
at Baramati?— They have a fairly educated ryot there, and they took the 
cane there on the qui value. Paying on the sucioso basis would moan analy- 
sing every cait-load ot cane and of paying so much for sucrose over a certain 
percentage. They simply took a sample and calculated the put value for 
tho amount of cane and paid on that basis. On that basis it became im- 
possible to manufacture sugar. The factory is now shut down. 

The Commission then adjourned till 10-80 a.m, on Tuesday, 11th 
January, 1927. 


APPENDIX. 

Copy of letter IVo. 2U1, dated Puia, the 8th March 1927, from Ift/unc 
Saycr, Eiq., B.A., Sccietary, Sugar Bureau, Push, to the Joint Secre- 
taries, Itoyal Commission on Agriculture. 

I havo tho honour to state that I want tho cess to cover tho sugar work 
of tho Sugar Bureau and its proposed extensions ns detailed in my note;* it 
will finance the work of tho Cane Breeding Station and any extensions. It 
will meet the cost of the Sugar Board nnd expenses connected therewith. It 
will finnnee nil work on the entomological, mycological, chemical nnd other 
scientific sides to bo dono on sugar by tho Central Government. It will finance 
nil farms established by_ tho Sugar Board in tho Provinces and will also bo 
available for grnnts-in-nid of cane work, to the local research and propaganda 
being done in nil cane growing Provinces and ennblB any further work 
requiring funds to ho taken in hnnd as occasion nrises. 


* Appendix I to " Replies to tho Questionnaire,” pages 178 and 179. 
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Tuesday, January 11th, 1927. 
PUSA. 


PnEsrxr : 

Tho Mauqwss of Linmthgow, D.L. (Chairman), 


Fir IIikf.t Btavelev LAwnr.vcr, 
K.O.S.I. 

Sir Thomas Minnr.Eios, K.B.E., 
O.B. 

Rai Bahadur Sir Gakga Ram, Kt., 
C.I.E., M.V.O. 

Sir James MacKekna, Kt., O.I.E., 
T.0.8. 

Mr. .T. .A. Maim*, I.O.S, 

Mr. F. \V. H. Smith. 


Mr. U. Gat/vtot, C.T.E., I.CJ.B. 
Professor N. Gakqout. 

Dr. L. K. IIi'Dnn. 

Mr, 13. S. Ivamat. 

(Joint Stcrctarin.) 


Mr. WYNNE SAYER. 

Further Oral Evidence. 

A.1C74. Sir JItnry Lavrrnrc: Could you toll mo anything about tlio touch 
that there is between the experiments in Coimbatore amt the work in Uppor 
India? Do the Coimbatore officers have any facilities for spreading their remits 
in Upper India on a latisfactory scald — There is no organisation by which tho 
Goimhatorc officers can spread their result* in Uppor India except tho touring 
done by those officers and the touring which T do, The need for liaison between 
tlio work in Coimbafoio and the work in tho Provinces is, I consider, one of the 
greatest needs at present. I find it is very rarely that any Deputy Director 
doing work on enno in tho Province 1 , of Northern India lias been to Coimbntoro 
and in consequence it is jicmuiry to advise and help a man of that description 
far more than it would be if lie came down occasionally and saw what was going 
on. On one mansion I toured in a certain Province to examine a rite for n 
sugar factory. J examined the site and I recommended that they should, on tho 
amount, of wntor they were allowed, grow a certain cane. T told Uin man that 
T would tend him down this enno or ho coutd obtain it from the neighbouring 
agricultural .station. He replied that that was not tho cane that the local agri- 
cultural station rrcommeuded. 1 then went to tho local agricultural stnfiotu 
I discovered that owing to some reason tlioy had got their panes mixed and 
were advocating tlio distribution of tho unto I recommondcd under a different 
number. Thnt^ounds like a thing which could ho easily remedied. Hut if yon 
arc recommending a enno under tho wrong number, and the people get that 
cano under the number you recommend from another plnco, they got a totally 
different cano and they do not discover their mistake until possibly they put 
n largo aron down and incur 3 big loss. I suspected that ibis enno was w rongly 
numbered owing to a mistake and w< took the necessary slops to get it put 
right. But I am positivo (hat mistakes like that mo probably occurring every- 
day all over the place and I consider that all tlio officers who have anything 
to do with cane and cam* work should have nn oppot utility of coming into much 
closer touch with Coimlmtdre. 
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A 1G76. It appears tlmt two things nro necessary, first, that iho officers of 
the Provinces dealing in cano should bo not merely invited but ordored to go 
to Coimbatore? — Certainly; J would make it part of their job. If they nro 
going to deal specially with cano they should certainly go to tlio hcndqunitois 
of cane bleeding 111 short, they should go anywhere in India where they 
would be likely to get assistance and further experience of the work they arc 
tindci taking. 

A.167G. Do jou suggest that Mr. Venkntramnn, the Research Officer at 
Coimbntore, actually has to tiavcl through India liko a commercial traveller 
with samples of cano in his pocket and put them down m diffeient fields 9 — 
His tours in Northern India haio beon to a lnrgo extent to show how to grow 
his cane instead of ins doing scientific work. I belies e in ono year lie trntcllcd 
at his own expense, because bis travelling nllowanco grant was exhausted and 
he felt tlint he must go tound to some of these plnccs. I could not go and he 
wanted to see what was going on because bo lias felt for yeais, as I have, that 
the reputation of Coimhatoro panes was in such slender hands in the north 
of India that the canes were very likely to be absolutely damned, not thiough 
mi; fault on the part of the cano but through tho fault of the people who were 
trying to grow tho cano in tho wrong fashion. 

A.1G77. You mentioned about cane Co.205. I do not quite understand 
your answer that the growth of the cano might ho a disaster to fnctoricsP — 
Co.205 is n c.ine of a voiy strong type which will grow anywhere. It has liow- 
over a very low sucrose content. Now whero you havo a body of growers 
growing cane on their own responsibility and supplying it to the factory they 
will naturally go all out for a enne which is easy to grow ; but it is very low 
in sucrose content nnd the factory will therefore lose if such eano gets out into 
general cultivation. 

A.1G78. But it is a cane that is of value in certain low-lying tracts?— -I nm 
giving it out to those districts with low-lying tracts nnd for nil lands which 
will not take Co.214, or Co.210 or Co.213. 

A.1G79. In certain conditions it is of value?— In certnin conditions it is of 
extreme value. 

A.16S0. Now I notice in the Sugar Committee’s Report there was a note 
of dissent by you. Could you toll us anything further of the subsequent results 
on those points in which you dissented somo seven years ago 9 — I wiote that 
note of dissent heenuso I considered that wo should have mndo a defmito recom- 
mendation in tho Report for tho licensing of areas. I saw tronhlo coining in 
Saran, n cano distiict over tho river here whore you have fnctoiies having no 
land of their own. It is always the enso in the cano aroa that a new factory 
may como along nnd build near a railway station and proceed to buy cane fiom 
tho district. Now I daro say you know the limit from w hicli cane can bo carted 
to a factory is ten miles and tho limit of tho rail haulage is some 80 miles in 
this district. If n factory is established in a place like Snmnstipur in n district 
with no competitors round and is willing to pay a fair rate for cane, it is 
interested to see that the cano giown all ronnd in the district which comes to 
it is of tho best quality; the growers are also benefited in every way and care 
is taken to see that their seed is pure and they get manures at a cheap rate. 
But suppose Snmnstipur suddenly discovers a new fnctory put up at tho next 
station Pusa Road — which has a light to buy cano throughout the Sninastipur 
district. Now at once Snmnstipur factory would say, " Why should I send my 
men round to distribute good seed and give facilities for mnmtro if jou base no 
guarantee that tho cano thoy grow will come to ns?” I foresaw that position 
was going to occur in Sninn and the position is most ncute tlieio to-day. Two 
big lactorirs lately elected arc doing extremely bad work due, I think, to the 
fact that they cannot got cano and to the fact that nobody is now interested 
in tbe district. I cannot got my canes distributed except by mysolf nor can 
I get facilities foi assisting the ryots through the fnctoiies because erery 
factory answers, “ I do not know to whom to supply this cane.” 

A.16S1. Sir Gan ga Sam ; So you want legislation for it? — I would say, if a 
factory is doing perfectly good work, prevent another factory from coming in. 

Mr. Wynne Saycr. 



A.16S2, Sir Henry Lawrence : You seem to accept tlie suggestion that legis- 
lation would be required. Tt is not necessary, is it, supposing you license the 
factory in a. certain area ? — But how are you going to stop what is now going 
on, all-tho factories congregating round a certain aiea? 

A. 1683. What you aim at is a form of co-operation between a factory and 
tho grower which would be of benefit to both the parties? — Yes. 

A.1C84. Tho grow er is to bo assisted in getting good seeds and manure by the 
factory 5 — Yes. There is no difficulty about that. Tho factories aro doing it 
in those areas where we have got control. The only place where I cannot get 
anything done is in the district I referred to, whore tho faotoiies are all com- 
peting against each other in the same aioa with no actual control over the cano 
they nro trying to get. 

A.1685. And you nro quite sure that tho interest of the country is con- 
cerned with the grentor outturn that is secured hy this system and that the 
cultivator will not bo damaged by tho absence of competition between factories ? 
You know that is the greatest argument against your point? — I know; but I 
do not see why tho cultivator should bo damaged. Every factory” will pay a 
fair price for its cane. The small ninu has always got tho alternative of selling 
ins stuff as gur. The cultivntots know a good deal about prices now. 
Another point I would like to make is this. When you aro attracting on tic 
to a factory you must start at a price which you may not he able to maintain. 
The moment you go below tlie prico you start with, tho supply of enno stops. 

A.16S6. I take it that you adlicio to your note of dissent and consider 
thnt you aie justified in what you wrote tkore? — I consider that I have been 
fully justified. The evidence you will got from tho Indian Sugar Producors' 
Association trill back me up. 

A.1687. Sir James MacKcnna : You lmve got no support from tlio Sugar 
Committee? — I got no support whatever. Tho idea was that I was interfer- 
ing with tho liboity of tho individual. 

A.1G8S. Sir Gang a Ifahi : Aie you quite sure that legislation like thnt will 
ho passed by the Assembly? — t am not Suro of tho Assembly doing anything. 

A.1689, Who will govern the prico P — Tho prico is governed by agreement 
between nil tho factories. 

A.1G90. Is there any ngicemont botweon factories? — Thera are two factories 
working up here under agreement. 

A.1G91. I bupposo they pool between themselves? — If I may toll tho Chair- 
man T lmve a witness hero who could give evidence on the subject. Ho is tho 
Caue Manager of tho Lohnt factory and he w ill bo nblo to toll you everything. 

A.1G92. I only wanted to toll you that there is something intermediate 
between refined sugar and gur , what wo call blown sugar. Do you know 
anything about it? — No. 

A.1693. You get it by a more careful trontinont of gur; have you made 
any reseaich on that?— No 5 1 lmvo no staff to do so. 

Recently wo saw it in Madras. Wo lmd brown sugar for coflce; all tho 
Members know that. It is made in my -village at tlie samo place where gvr is 
made and they make it very nicely; it it known as shahhar. I am sorry I did 
not bring a sample with me but I will get it to-day. Tlie reason wliy tlioy 
do not use the par is they cannot put it in milk or anything like that. 

A.1G94. You might undertake research with regard to refined sugar of 
a good kind, at the same time showing tho people how to malcc uso of the 
superfluous material, becauso the yield must bo less than the yiold of gur ? — 
Yes, but tho price will bo liighor. 

A.1G95. I got Us. 8 instead of Rs, G this year; I will send you a snmploP— 
I should like to sec it. 

A.1G9G. I think a good solution of the problem in one way would bo to 
reduce tlio consumption of white btigar and induce Indians to take more 
brown sugar, not in -the form of par?— Why do you wish to reduce tho con- 
sumption of white sugar? 

t 
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A.1G97. To meet the home demand by an indigenous product, thus reduc- 
ing the import from Java, That is a good argument, is it not? — I do not 
think it is very sound. 

A.1698. Why? — Because it is putting fonrard a process by which you cannot 
jnnko sugar as cheaply os it can be made in a first class factory. 

A.1699. If you conducted research with a view to improving it by some 
chemical process, I think that would bo a good solution of the problem. I 
suppose you know that the Java sugar is lefined by means of bono charcoal; 
is not that right? — yesterday I heard yon say that bones were sent to Jaia 
and that they came hack m the sugar j that gave me rather n shock. 

A 1700. But is not bone cbm coal largely used in refining sugar P — Bone 
charcoal is used in refining raw sugar. 

A 1701. Sv Thomas Middleton: Hare jou studied the cost of production 
of cane in different parts of India?— I have collected a lot of figures, hut I 
cannot say that I have particularly studied the cost of production, because the 
only place where I havo had the opportunity of doing any work on the subject 
hab been here, dealing with this district. 

A.1702. From the data you have collected can jou say whether the cost of 
production per maund varies widely? — From the data in my possession I 
should say that the cost of production per maund of these new canes vanes 
from 3 to 4 annas. 

A.1703. Does that leply refer to Bihar and Orissa? — Yes. 

A.1704. Does it indude Bombay? — No, I am referring only to the white 
sugar tract on which we are working heic; I do not include Bombay or 
Madras. 

A.1705. Can you givo ns any idea of what the cost is in Bombay or Mad- 
ras? — I can certainly give you the figures, but I have not personally made 
any experiments to check whether those figures are accurate or not. 

A.1706. What aro the figures which you accept?— I havo a figure for Bom- 
bay of Its. C50 per acre as the cost of glowing cane. 

A.1707. Sir Ganga Ham ; Docs that include tho cost of fertilisers P—I mn- 
•cerely hope it includes everything, because it is an extraordinarily high 
figure. 

A.1703. Sir Thomas Middleton : For how many maunds is that?— That I 
cannot tdl you; I should certainly hope that it went up to 40 tons. I have 
a figure winch was giyon me when X was last in Bombay; the cane that came 
into tho factory there cost 10} to 11 annas per maund. 

A.1709. Then in Madras what figuie haie you yourself accepted?— I cannot 
givo yon the Madras figure; I oan get it for you, 

A.1710. No, not unless it is a figure which you yourself have used?— I 
Jiavc given it to people, but I have not verified it; I have done no experiments 
verifying it. 

A.1711. You speak of the use of nitrate of soda in connection with the 
production of seed cane? — Yes. 

A.1712. Cone setts 1 think?— No, seed cano; that is to soy, cane which is 
going to be used for seed as apart from mill cane, 

A.1713. That is what I intended to indicate, the glowing of cane setts; 
cane seed is only produced at Coimbatore? — Yes. 

A, 1714. Why should nitrate of soda prove to he preferable to sulphate of 
ammonia?— I find that nitrate of soda, if applied in two or three doses during 
tho rains, grows tho cane on, and keeps it green and immature for a longer 
period than any other manure I have yet tried. 

A.1716, It is the successive doses that do the good? — Yes, I think so, 
giving tho last dose os late as possible bofoie the eane stops growing. 
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A.1716. I have not read your note of dissent on the Sugar Committee's 
Report and I do not yet quite follow your argument. If I were a grower 
of cane, I should prefer to deal with two factories rather than one? — And 
then when there was a full crop, what would you do ? 

A.1717. I should make my arrangement with the factory with which 1 
usually dealt? — You would meet the jamadait on the weighbridgo ; jamadar 
No. 1 would say, “ My factory can take no more cane to-day," Yon have 
brought your cane 10 miles, jamadar No. 2 would say; “My factory also is 
lull.” You would go back to jamadar No. 1, and ho would say: "1 will 
give you 2 annas a mound for that cane." 

A. 1718. I should not go 10 miles before I found that out. You indicated 
there was an alternative market, namely oar? — Yes. 

A.1719. Bofore going 10 miles with the cane, you presumably would find 
out whother the factory would take it? — Not when you are an independent 
grower ; you go straight to the station and meet the jamadar, and frequently 
have to face the cost of taking the cane back 10 miles or accepting a price 
which is much less than the actual figure. 

A.1720. I see the force of your suggestion if your difficulty lay in getting 
capital for starting the industry? — Why getting capital? You can always 
get capital, 

A.1721. Because if you did find difficulty in getting capital for starting 
ji mill in a particular area, it would he a great incentive to those putting 
down money if you licensed a monopoly for an area? — The difficulty in getting 
new capital for a sugar concern in nn area which would grow cane perfectly 
well is due to the fact that until the factory comes there tho cane is not 
always there. The factory at Samastipur was started on guarantees from 
large growers. There was not sufficient cane for n factory before. In places 
dike Saran the cane is there, but it is virtually the properly of another factory; 
you always find capital for piracy, which is what it amounts to. 

A.1722. The effect of your restriction would be to prevent piracy?— Where 
is the benefit of piracy? 

A.1723. I understood you, by “ piracy," to mean the coming in of a 
second factory? — Yes. Where is the benefit of that? 

A.1724. There is_ benefit in licensing to persons who 'have established fac- 
tories because it restricts competition? — There is no benefit to the grower 
ultimately in allowing factories to bo established without a license, becauso 
it two factories are established in this way on one area it ends by both 
factories working halt-time if there is not enough cane, and therefore 
their expenses go up much higher. Sooner or later one breaks and the other 
factory is left in charge of the area. What happens then? Generally it 
happens that tho one that is left proceeds to recoup hiB losses. 

A.1725. I quite agree that may happen? — Wlmt I am particularly anxious 
to see is each sugar factory mothering the area from which it draw’s its cane, 
regarding the interests of the ryots as its own interests, and helping thorn in 
every way, as is being done hero. 

A.1726. Wo should all agree if wo could guarantee the character of tho 
.mother? — I think on Thursday I can produce a couple of gentlemen who 
will guarantee the character of tho mother, ns they have already run tho 
.arrangement quito well. 

A.1727. Dr. Uyder : I havo lmd tho benefit of reading your note of dissent 
which you wrote on the recommendations of the Sugar Committee. You nro 
in favour of licensing factories?— Yes. 

A. 1(28. That moans restriction of tho number of factories in a particular 
area so as to ensure a constant regular supply of cane to the factories?— Yes. 

A.1729. The recommendation of the majority of your colleagues is as fol- 
lows: 11 A comparison of the cost of producing sugar in India with the cost 
in other countries shows that it is in respect of cost of manufacture rather 
.than cost of cane that Indian factories have to fear foreign competition." 
If you restrict the number of factories, and make over a certain area to a 
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particular fnctoiy, then you destroy nil inducement to tho factory to bring 
about any i eduction in cost 5 — I do not agree. It docs not necessarily follow 
that if the niea for a particular factory fa demarcated, that factory will not 
improie its efficiency. Take the examples of Samastipur and Bnrachnhia 
both factories with no competitors, winch are reiy efficient while Loliat, 
Jnpahn and Pusn nro steadily imploring their efficiency without the stimulus 
of internal competition from other factories. I considei sufficient stimulus 
nnd competition comes from outsido India to ensure efficiency. 

A.1730. I agree with you it would be better to lmse a factory which gets 
n constant supply of cnuc. On the other hand this question of inci eased 
efficiency must be solved?— The question of tire efficiency of the factory is 
rapidly being solved, the best of them bare linpioicd over 2 per cent since 
that report was mitten. 

A.1731. Sir Heni i/ Laurence • What does that figure of 2 per cent mean 9 
— Sugai in bag per 100 maunds of cane ernshed. 

A.1732. Dr. Thidir . At present the duty is specific nnd not on an ad 
valorem basis? — Yes 

A.1733. So that when tho puce of sugar falls that means there is a higher 
protection to the sugar manufactuier in India, is it not soP — The specific 
duty means a regular protection to the manufacturer in India. 

A.1734. If my arithmetic, which I did rapidly, is correct, on your figures 
when sugar is selling at R$. 33 per mound tho rate works out at 8 per cent, 
while when the price of sugar falls to Bs. 13, the same duty 1ms the effect of 
a duty of 21 per cent?— That is true. 

A. 1735. That is desiiahlc from the point of view of the sugar manufac- 
ture!, is it not? — I do not look nt it from the percentage point of siew; 1 
look at it in this w ay, tlint Bs. 4 or Rs. 4-8 is the protection, if you like to- 
call it so, that the sugar manufacturer con expect whntover price sugar may 
drop to; should Java ever manage to Innd sugar in Calcutta at Ks. 5, the 
protection of Rs. 4-8 would ho very nearly 100 per cent; the sugar would 
then he nt Rs. 9-8, nt which a lot of factories would fail to carry on, hut 
some might just exist. On the other hand, if sugar rises to a higher figure, 
the protection does not incicnse as it used to with the od valorem duty. 

A.1736. They do not want protection then? — Exactly, that was felt with the 
ad valorem rate. 

A.1737. You went to Java? — Yes. 

A.173S. Can you tell me what use was made of the bonemenl? Was it used 
partly for manure and partly for refining purposes? — I will dfacuss the question 
of hone nfteru ards. 

A.1739. Sir James MarKen na : You say that as a result of the non-accept- 
ance of your recommendation to reserve land to factories numerous factories aie- 
springing up all over the plnce. By whom are these factories being put up?— 
The factories referred to are being put up by Indian firms. 

A.1740. So that the acceptance of youi recommendation Uould hate been 
to limit tbe development of the sugnr industry to the large European settlers? 
— No, it would havo been to send these Indian factories to a district where 
they would certainly have had to take a little time and tioublo to work up 
their supply of enno but they would then Iiaie been assured of a pioper 
supply and they would havo assisted m developing the industry. 

A.1741. With reference to the Coimbatore station, when we were in Mad- 
ras we heard that a thick-cone expert was being appointed. Is that appoint- 
ment under the Government of India or under the Government of Madras? — 
It is under the Government of India. 

A. 1742. What is tho relation of your Buteau to the work of Mi. Clarke nt 
Shahjahanpur?— It sends him any canes that we think might assist that por- 
tion of tho United Provinces if he asks foi them. It also would give him any 
assistance which ho might require or any figures, and it would willingly help 
him with any cultivation piohlems that might arise. 
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A.1748. It would. But does it? — It does not do anything for him nt pre- 
sent. 

A .1744. Is the Sugni Bureau under the Agricultural Advisor?— Yes. 

A.1745, Your idea is. I tnke it, to develop the Sugar Bureau very much 
on the lines of tho Cotton Committee’s method of working? — I wont to 
develop tho Bureau so that it may become a Sugar Research Section. 

A.1746. In fact it would become stabilised instead of floating about in 
places ? — Yes. 

A.1747. Professor Gantjulcc : You are in touch with all research work in 
connection with sugar? — Yes. 

A.1748. Could you tell tho Commission wlmfc ate tho chief rcsoaieh problems 
that need immediate attention? — On which side would you like mo to make a 
recommendation? 

A. 1749. Let us take tho agricultural side? — Tho chief problems which 
require attention on tho agricultural side are improved varieties of cane. 
We want to try and produce a enno not only for every Province in India hut 
further than that for dificrent districts and tracts in evciy Province. 

A.1760. Is it tho ease that Indian sugarcane on an avorago has low value 
so far as sucrose contents are concerned? — Indian sugarcane, ns far ns I have 
hnd experience, is chiefly remarkable for its very low t-onnngo per aero. I 
believe that an Indian sugarcane is not had ns regards sucrose content, hut 
the low tonnage per acre makes the cane almost unprofitable. 

A. 1731. Then your opinion is that it is not duo to the quality but to tho 
quantity? — Yes. 

A.1752. With regard to tho technological side? — I have put up proposals 
for n technologist to be attached to tho Sugar Bureau and also I want nn 
Engineer. 

A. 1763. Then the whole problem of sugar manufnctnro requires to be tack- 
led? — The whole problem Is this, that nt piesent in India wo have no techno- 
logical staft whatever. If anybody puts up a factory aud gets into difficulties 
ho comes to us for assistance. I am unable to nssist him, greatly to my 
regret. 

A. 1751. Referring back to tho agricultural aspect of tho problem, is any 
definite research necessary for tho improvement of tho cultivation of sugar- 
cane? — Certainly, 1 think a lot of research is necessary. 

A.1733. In uliat direction ?— I consider myself that tho earlier riponing 
of, canes Is linked up here with the time of planting to give them a long 
growing period. Then there is the question of tho depths to plant and furthor 
we have got tho question which is ahvajs arising ns to why certain lands will 
not hold certain varieties of canc. I liavo at tho present moment found tlint 
in Snian Co.213 does not do anything like ns well ns it doos on tlim side of 
the river, but Co.210 docs quite well. Tlmt problem requires elucidation. 

A.175G. At Coimbatore only tho c.uio breeding work is conducted? — I would 
not go so far ns to say 1 only ’. T think there ore many other lines of work on 
which Mr, Yenkntraman is working, 

A.1757. Would it bo convenient io Jinvo facilities provided there for work 
in connection with canc pests?— J would prefer that you should address that 
question to Mr. Fletcher, 

, A.173S. I want your opinion on the question of linking up tho Myeological 
Section and the Entomological Section with the Cane-ureodihg Station?— I 
think that there two sections should bo linked up more with where the cano 
is giown than with where the cane is bred. They should bo working up lioio 
where the major part of the industry and tho crop is to he found. 

‘A.1769, Whore Uould you carry ont your experiments ant! investigations 
on the engineering and chemical side of the sugar industiy? — Here, in this 
place, which is the centre of tho industry. 

A.17U0. Is if your opinion thnt the areas undor Coimbatore canes are 
gradually expanding?— Yes, very fast. 
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A.1761. In Northern Indio?— In this tract round here. 

A.1762. As well os in Northern Indio? — So far os Northern Indio is 
concerned I hove no actual figures, bnt I could vouch for this part of India. 

A.1763. Dr. Hydcr : What is your inipressionP Are they extending in 
the United Provinces? — Yes. 

A.1764. Professor Gangulct : Do you tliink the present Coimbatore canes 
have reached their final stage of development? — No. 

A.1765. Do you think you will have to have new varieties in future? — 1 
am of opinion that we have got to work steadily on improving not only the 
class of canes which we aie turning out from Coimbatore, but also we hare 
got to watch very carefully when anything turns up that may bring these cane3 
back to a stage where they are unprofitable, such as disease, pests or some 
such tiling 

A.170C. In order to extend the use of Coimbatoie canes, do you think it 
necessary to have a certain number of sub-stations through the Provinces? — ■ 
Yes. 

A.1767. What would be the nature of the work of these sub-stations? — • 
These sub-stations would duplicate the work that we’ are doing heio with 
refeience to the local problems of the Province, and would also get direct 
from heic cones that we hare made a success of. In short wo should try 
to run a station which would ennble the local officers of the Government in 
each Province to go a short distance and see exactly what was being done 
there and the extent to which our experience was of value. 

A.1709. These sub-stations would be under Imperial control, under the 
direction of the Coimbatore station?— No; I would like to have these sub- 
stations under my own control as regards the growing of cane, and the Cane- 
breeding Expert of Coimbatore would have all the facilities there for doing 
any experiments he wonted to do. But as regards the growing of cones I 
would prefer to have the work under my own control. "When you have a 
scientific officer like Air. Venkatrnman, I consider that his work is especially 
of value when it is being done at Coimbatoie on the specific problems which 
lie is required to deal with. He should not be concerned with the cultivating 
problems of Northern India. 

A.I7G9. What would be the relations of the provincial departments to the 
sub-stations? — They would be invited to make use of the sub-stations for 
advice, etc. The sub-station if it was under me would not be allowed to 
criticise, or to pass any orders on what the Local Government was doing. It 
would merely stand there and say, “ If you want my advice on any particular 
point I am ready to give it." It should not criticise. 

A.1770. Even if the oritioism is helpful? — No. it could always give it 
unofficially and that would be alwavs nccepted. 

A.I771. Have you any experience with regard to the method of " short 
planting”? — When I went to Java I observed there that they had a very 
rapid and systematic fashion of dealing with it. 

A.1772. So that there are good prospects in that direction? — Yes. 

A.1778. With regard to the use of sulphate of ammonia as a manure, do 
you know of any instance where the use of sulphate of ammonia has effected 
the tilth?— I asked that question myself in Java and I was told that such 
cases had not occurred, but at the same time their soil mav be such as 
might resist anything of that kind. But I have no experience liete: we have 
not used it long enough. 

A.1774. Would you recommend sulphate of ammonia in unirrigated areas?* 
— I recommend it throughout this tract which is an unirrigated tract. 

A.1775. You could not tell us whether that lias had any affect on the 
tilth or on physical character of the soil? — It has not been used long enough 
in tills area for us to gather any data , 

A.1770. In your experimental work do you feel that adequate information 
is not available in regard to the wnter requirements of cane?— I cannot do- 
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nay work here at Pirn on the water requirements of cone. That would 
have to bo done in the sub-stations in each of the Provinces where cone 
could be grown. We can only toll you whnt we enn do hero on the residual 
moisture in the soil at the time of planting, the olass of cane we can grow, 
and how to make the best use of the moisturo. That wo have worked out. 

A.1777. You have no plant physiologist in thiB Institute here? — Not that 
I know of. 

A.1778. Do you not think it would be very useful to have adequate and 
definite knowledge of what the wntei requirements of sugarcane are? — I think 
thnt work should be linked up with tho work that Mr. Hendernon has suggested 
should be doue in on irrigated area. It is a work that I should be against 
trj ing to start hero because I consider that the work should essentially be 
done in nn irrigated district. 

A.1779. It should perhaps bo under the control of j’our Bureau?— I would 
certainly like to undertake it. 

A.1780. What is the average percentage of sugar in the variety of enne 
that you lecotmnend to the grower? — Tho percentage in juice ranges between 
14 to 1G, 17, and 19, but, of course, 12 is the minimum which we always 
demand before a cane is received from Coimbatore. 

A. 1781. If I remember aright the Sugar Committee recommended n slid- 
ing scale, based on a price for cane equal to ono.half the price of the sugar 
pioduced from it? — Yes. 

A.1782. What have you got to say about that recommendation? — I am 
under the impression that any alteration of scales of payment for cane heie 
at piescnt would be undesirable. At the present moment they pav a fiat 
rate for canes when purchasing them from the small growers. They set 
their price at a figure beneath which they will not have to go and then they 
may conceivably raise the price. Tho smoll gtowor carefully considers that 
rate. 

A.1783. Surely, tho Sugar Committee knew the particular argument that 
you were just telling us about, and yet they made tho recommendation. Could 
you tell us the reason of that recommendation?— -I think they did it with 
tho idea that it would open tho goto to Utopia but I do not think myself 
thnt any of fhe distriots is yet ripe to start things of thnt kind. It may be 
done by the big growers and educated meu. 

A.1781. Is gur fatill produced by the ryot in Inrgo quantities? — Yes. 

A.1785. Is gur consumption decreasing? — I have not noticed n genera! 
glut of gur all over India which would, in xny opinion, bo the only sign tlmt 
consumption was decreasing to such an extent that there was not n market 
for the gur made. 

A.178G. Is it possible, then, to organise the business of gur refining in 
large factories?— The business of gw refining is solely dopondont at presont 
on the price of sugar. Whenever tho price of sugar rises fo r. figure and the 
prico of gur falls to a figaro at which you can buy pur low enough you can 
make it into sugar at a profit. These factories round here operate during 
the off-season. They are not always out to moke a profit. If they con cover 
their ordinary charges during the off-season, they are content. But I may point 
out that this method of workiug in the off-season has frequently coincided 
with a drop iu tho sugar market and Ibo factory has boon kopt with a pro- 
duct which it cannot soli nt a profit. 

A.1787. I know what happens. I boliovo it is duo to the fnct thnt sugar 
is in tho hands of speculators and gur is not subject to speculation? — I think 
that we could make it a profitable husiuess if wo wore to start in Calcutta 
a futures market such us they have in Now York whore you can sell your 
sugar forward. But wo have no such market. 

A. 1788. Sir Oanga Ham: You cnn sell sugar forward?— 1 There is no method 
by which you enn bo covered during the time of manufacture ns is done in tho 
case of wheat nnd flour, I believe. 
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A.1789. Professor Oanqvlce: With the extension of Coimbatore sugarcane 
i ult nation in India, is there any scope for small sugar factories? — What do 
sou mean by small factories? 

\ 1790, Factories which are not run on a big scale. We hare got only a 
tea largo sugnr factories in this country?— There are quite a number of them. 

A.1701. I think there are altogether 7? — We have got more than that. 
Wo have scope here for the smallest factory. I would cal] it a small factory 
if it could take about 5,000 mounds of enne per working day. 

A.1792. When I say small factories, I mean tlio factories which can be 
managed by tho growers themselves in co-operation? — I am nt present firmly 
against the grower interfering with the manufacturing side in any way what- 
soever because sugar manufacturing is a highly technical subject. 

A 1793. The growers themselves will manufacture sugar but they will have 
a technologist appointed to the co-operative societies?— That is certainly an 
.don worth considering. At the snmo timo, tho process of sugar manufacturing 
.s so specialised that I should be very unwilling to work with a group of 
growers. A venture of this description should not be undertaken until we 
have a much increased staff in tho Bureau, otherwise tho growers will get 
into difficulties. 

A.1791. Do the factories you have here in this Province net ns bankers 
for sugnr growers? Do they lend them money? — Mr. Henry will be able to 
give you that information on Thursday if he is called to give evidence. Ho 
does all that. 

A. 1705. With regard to sugnr manufacture, what process do you follow, 
carbonisation or sulphitntion process? — The carbonisation process. The sul- 
phitation process is also followed in othor factories. 

A 1796. Which is more efficient?— I am answering this question without 
any experience. I can only tell you that carbonised sugar is supposed to keep 
colour better nnd to keep better. Some people think that with sulphitntion 
sugar this is not the case; of course I speak subjoct to correction. 

A.1797. What use do they male of the molasses?— They are supposed to 
be used for lioolah tobacco. 

A 1798. Are they not used for making alcoholic drinks?— I should think a 
certsin amount of them is used for alcoholic drinks but not n large quantity. 
I also heard tho other day that a certain amount of molasses is used for 
adulterating gwr. 

V.1799. With tho development of sugar factories in the country, would 
you have to consider tho use of molasses?— What about tho use of molasses 
to make power alcohol? 

A.1800. Sir Ganna Ham: You could mnko it into molassine by mixing it 
with megnsse?— I do not think tbero will be n market for it. 

A .1801. Have you tried that?— I would if I could sell it to thB Military'. 

A.1802. Professor Ganqxtlce: Does your Sugar Bureau organise propognnda 
such as delivering lectures to the growers or demonstrating cultivation of 
cone?— I havo no staff to lecture. 

A. 1801. If vou had a staff, do you think you could profitably organise 
prouagandn work?— If I had a staff I would certainly set to work at once to 
organise these people end make them get tho canes out three times as fast 
as they are getting them out to-day. But I have no staff. My two Agricul- 
tural Assistants have been taken nwav from me nnd my staff has dow been 
reduced to ono man on tbe nguonltnrnl side. 

A.1804. Do you think a great deal can he achieved by snob propaganda? 
■ — I am certain of it. 

A. 1807. To what extent has tho cable servico pioved vnlunhlo in stabilising 
the sugni industry in the country? — It has proved valuable from the remnilts 
of all the members who are subscribing to it. One of the most frequent 
remarks made is that, though the report is in the market to the effect that 
such and such a tiling hns happened, the individun] has always waited 
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till the Sugar Bureau telegram camo befoie l.e was absolutely certain that ’*■ 
was not a rumour. Wien our telegram cornea, they know’ the information 
is pttcca. Wo do not profess to be able to ghe the information befoie any- 
body else but we always confiim our information. For instance, theie was a 
hmrieane in Cuba which coined a great deal of confusion. When oui tele- 
gram arrived, all the mmonrs were set at rest. 

A.lfiOfi. It helps not only Iho sugar speculators but also the sugar glowers” 
— Undoubtedly, because it stabilises the price of sugai. A large number rf 
moichants who deal in sugar in India are without any first-hand mfotmatioi 
from other countries. The big dcalois have their private sources for the -uppiv 
of information and, as they use these sources of supplv. natural^ it is tb'* 
small man who gets squeezed. lie wonts trustworthy information at a reason- 
able figure. 

A.1807. Would a Jaigo grower of sngaicano get tlie infomint’Dn from tilt 
cable service? — Not unless he owned a factory. 

A.18CR So the grower himselt cannot get the benefit of the cable seivice? 
— It would not benefit him; lie i« paid a fixed price. 

A .1801). Mr. Calvert: I notice that these Coimbatore canes nro giving widely 
different results in diffoicnt places in the ttvmc Piovince? — Tes. 

A.1810. That is largely due to different olhnatos and *>oih? — 1 should hho 
to any that it might be duo to difference of cultivation. 

A.1811. Even on Government forms? — Yes, oven on Got eminent fauns. 

A.1812. Could you give us some idea of tlie number of varieties tlint jou 
wi«h ultimately to obtain? Six or eight or a lnigor number? — I think myself 
that only in very few Provinces would mote than four varieties he neoessan. 
That is to Soy, one cane for the beet lands, an earlior lipening cane tor the 
northern sido’w'hore you want early ripening, a cone for light lands, and a 
cane for low and bad* lands. Tlint would give you four varieties. If it wclc 
a question of specialising tlio industry, then we should want a cane for cnch 
month of the sugar season. But I do not anticipate tlint that would come 
to pass for a number of years. As n matter of fort Co. 213 seems to be 
doing well in most places. 

A. 1813, In your note you any on pages 171 and 172 tlint tho thing should 
b“ explained to tho educated growois first and then lot it filter down to the 
small ryot Is it your expel lence that tho practice of tho educated people 
does actually filter down? — My experience has been ns follows, When wo first 
started to give out these Coimbatore cures, wo gathered together all the princi- 
pal growers round here who wore mostly Europeans. We then demonstrated 
to them and they pioceodcd to grow the canes on tlieir own land. Now they 
grow- these canes by means of ordinary ploughmen, jamadan and the usual 
menial staff wo employ here. Next year tho Indian r-niuindnu, who are very 
often the rnalilt of these European factories, wrote to me or came to me, or 
went to the European growers and asked for bead, and we supplied them with 
that seed. They thou proceeded to put down the areas under tlieir own culti- 
vation in the sniao way. After that, tho local small growers, the / amadar class, 
Owning 5 to 10 acres of land, proceeded to take seed from thoxo people, grew 
it and made n success of it. Then carno tho last c!os« of nil, tho ordinal y 
ryot, who saw that tho famadar , tho man a little above him, could grow it, 
and lie proceeded to get the cane seed and grow it. My experience has been 
that, if you go directly from a Government farm, whoie a loss of Es. 10 an 
aeie is nothing, and you ask tho man to whom the loss of Its. 10 an fine 
might mean tho loss of his capital, to glow it, you aio asking him to take a 
risk, not an agricultural risk, but you ate asking him to take a big risk, 
because tho difference between you with your largo farm with every Facility' 
and that man is so groat that you emmot expect him to toko jour void for 
it; jou are asking him to believe too much. But if he sees his neighbours, 
iargo and small, doing it, he will also do it. I iitinlt our ngrirulluinl fmim 
aie too far away from tlio small ryot. 
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A. 1814. Normally, going round on agricultural farm, one finds that the 
boundary of the farm is also the boundury of the systom of cultivation. Things 
do not filter out into the neighbouring farms by themselves? — My impression 
is that things generally filter out at certain places to certain people it ho are 
n little more advanced than their fellow cultivators. 

A.1815. Any marked improvement would naturally move quicker than some 
slight improvement? — I say that no man engaged in agriculture is going to 
turn round for anything under 20 per cent improvement. These 5 per cent 
and 7 per cent improvements are no good at all. No practical agriculturist 
is going to disturb his rotation for a fl per cent or 7 per cent improvement 
which is less than the monsoon variation. Give him an improvement like 
the one sc gave them in these ennes, and he will jump at its he is not 
going to wander about for 5 per cent improvements; os a matter of fact, 
thev are not worth putting up. 

A.1818. Can_ you suggest wlint arrangements should he made through co- 
operative societies to finance sugarenno growing? Tf co-operative societies were 
formed in canc-growing tracts, would vou give them preference in the distri- 
bution of seed over individuals? — Distinctly. 

A.1817. You further suggest that co-operative societies might be formed 
for special manure depots, sulphate of ammonia and oil-cakes. Do you think 
you could guarantee a profit by the sale of these mnnures? — I enn see no 
Tendon why, if you bought manure in bulk and brought it up to a central 
place, and then gave it out in small quantities, you should not make a profit. 
It is being done this year by the owner of one fnctoiy at Bhicnnpur, and it 
is going to bo done by two other factories. I think Mr. Atkins and Air. Henry, 
the two gentlemen dealing with this matter here, ore conversant with the 
methods. Hr. Atkins is practically the founder and the maintainer of the 
most substantial cooperative bank in this district. 

A.1818. Actually, I have never yet come across manure which the Agri- 
cultural Department guaranteed. The soeWties would he prepared to stock 
and sell manures if the department guaranteed the profit? — I think myself 
flint sulphate of ammonia and nitrate of soda could perfectly well he sold 
; n small quantities through reliable people. The factories, I know, are pre- 
pared to take large quantities and do it. If it passes through a large number 
oi hands, there is no question but that it would be adulterated, probably 
with enrth. 

A.1818. Professor Ganguh e: Messrs. Show, Wallace & Co., sell it direct? 
— It is the British Sulphate of Ammonia Federation. If you send manure 
up to a man in the bazaar, ho breaks it up into small quantities and adds 
•nrth, and the oultivator is not sufficiently educated to detect the presence 
of enrth. 

A.1820. A/r. Calvert: Actually; the experience of cooperative societies with 
regard to the manures recommended by the Agricultural Department has been 
rather bitter? — I do not know. We recommend these two manures here, 
end we have no difficulties. I am not talking about patent sugarcane mix- 
tures. We are recommending the perfectly ordinary manures; these mixtures 
I know nothing about. 

A.1821. Is sulphate oi ammonia produced in India? — It is produced at 
Burrakar. The last lot came from Burrakar. 

A.1822. Is it exported from India?— Yes, to .Tova. The Sugar Committee’s 
Report says, “ As wo have already mentioned, the greater part of the sul- 

g hnte of ammonia produced in India is exported to Java and the Straits 
ottlemcnts." 

A.1823. Then you suggest that co-operative gur sale societies might do 
good. Do you think a co-operative gur sale society would be able to fight the 
ring of the middlemen? — That depends entirely on tho size of your society, 
where it was placed, and whether it was prepared to deal direct with the 
firms buying gur lor refining. I think if such a co-operative society deals 
direct, for instance, with Messrs. Begg, Sutherland & Co,, who 'buy an 
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enormous amount of gw, they would certainly do bettor if they out out the 
middlemen. 

A. 1824. Do you not tliiuk that it i* easier for the middlemen to form u 
ring than for the people to form n good co-operative society? — I think the 
middlemen are perhaps better organised than the ordinary people, but that 
is a thing for the district officials to look into. I see no reason why n large 
buyer like Messrs. Bogg, Sutherland k Co., should not buy direct from co- 
operative societies. 

A. 182. 7. Experience of thofc has rather been in favour of the middlemen? — 
Very probably, 

A.182G. You have stated that most people in England are interested in 
farming. That of course is of very recent date? — Wlrnt do vou call recent 
date? 

A. 1827. A year or so? — 10 or 16 years ego. Even before that timo they 
must have been interested in farming for a long time, 

A. 1828. From tlio timo of ‘William the Conquoror up to the 18tl> century 
there was no improvement in English agriculture? — I think there has been 
steady improvement, though imperceptible. 

A.1829. Practically nothing noticeable. Even in England, Sir Dahicl IMt 
says, the agricultural methods of the Homans are still in vogue? — Tliry have 
been very good methods in certain districts. 

A. 1830. The landlord’s interest, when aroused, wns moused for the sake 
of their own pockets?— I think India is a totally different case. I ennnot 
6ce am sign hero of anybody’s interest being aroused for the sake of their 
own pockets. When you’ come to deal with people of the kind I havo refen ed 
to in my note, yOu must remember that their pockets are always filled from 
other sources. 

A. 1831. Do you not think flint increased profits from land will be suffi- 
cient to arouse their interest?— I do not think so. There is one ense near 
here wlieio I think the individual in question 1ms os loigo a sum of money 
as he wants, and the only way of stimulating him would be to offer on honour 
which lie 1ms not got at present. 

A.1832. Ou this question, can you suggest any other methods apart fiom 
giving honours? — I think if you start at tlm top and mnko ngricultuin fashion- 
able, as I have said in this note, everybody will talco it up. For instance, 
the man I am referring (o here, if ho wore really kceu ou getting this honour 
and gutting it through his agriculture, would se’o to it that all the znmindais 
below him and peopio of that sort were stiriod into life; bo is the peison 
who can stir them into life. 

A. 1833. Having got liis .honour, what then? — Ho would then see that all 
the«e people did improve things by whnt thoy had done. I think you will 
then find that the question of whnt ho had financially mado would become 
obvious, and ho Would prefer to ctiok to it. Once the man 1ms mado an 
impiovemcnt, he will stick to it. 

A.1884. Your argument is, that in the enso of pioneers in agricultural 
Improvement, honours should bo given more freely?— My belief is that if 
India is dependent on agriculture, ns wo ore always being told, agriculture 
should bo made tho primary thing for development, and the Honours List 
does not show, in my opinion, that that is the thing taken into consideration. 

A.1886. Suppose you are recommending nn iionour, would you prefer to 
see that honour given to tho cultivator who had adopted your methods, or to 
the member of your own staff who had devoted many years to the improve- 
ment of a crop?— I should prefer to giro it to somebody higher up who could 
influence tbs cultivator more than I oould do. 

A.188C. Mr, Kamat: What should bo the principle of distribution of 
honours? Should thoy bo given to the man who doos service to himself by- 
doing his own agrioulturo, or to the man who does service to the public?— 
To the man who does service to tho public. In the case of tbe people to 
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whom I have referred in my note, they nre in charge of large areas of land, 
and thev could be made to stimulate things geneially by such honours. I do 
not expect a Ruling Chief to start farming on liis own, but I certainly do 
think that by means of a judicious distribution of honours, he could be got 
to tale an active interest in the agriculture of his State. 

A.1837. You do not think it it 31 he a colossal eyewash? — Still, ue must 
attempt to do something. 

A. 1838. You have visited Java. Will you please say what the geneial 
organisation of Java js with regard to scientific research on cane breeding and 
other things? Eon many btations or sub-stations does it hove for the sire 
of the country? — It has one station where all the work is carried out, techno- 
logical, breeding and al! other nork. The conditions in Java, except up 
towards the hills and the higher tracts, do not vary to any extent which makes 
it necessary to hove the cane breeding in one place and the technological 
work in another. Cane breeding goes on in the tiact round which factories 
work. 

A.1839. So that organisation will not suit this country ; you will require 
many more sub-stations here? — Yes. 

A.1840. Do you mean to say that the ordinary business principles do 
not come into play in regard to gur, and if the price of gUr here, for instance, 
is very high, the man at Baramati does not know it? — I do not know for a 
fact that he does not know it, but I do know this that he seems to make no 
eifoTt to fill the vacancy. 

A. 1841. But in the case of other commodities, pay for instance grams, 
if the market for a particular kind of grain in Cawnpore goes np or down, 
the bania for instance, even down in the South, knows that the market is up 
or down as the case may he; he has his correspondents. Why does -not that 
apply in the case of gur? — I do not think that gur is a commodity which is 
dealt in and sold like grains. I think that when you i\re dealing, with food 
grains, 1 speak subject to correction, you are dealing with. commodities which 
are easily handled. Most of tbe gur that I have experience of here does 
not keep during the rains; it becomes a sticky mass; you ennnot handle it 
and send it about; it is difficult to do so. 

A.1842. I know it goes from Baramati to places so far away as the Bernrs? 
— In that case, if you come upstairs, I will probably be able to explain why 
this difference in prices exists. 

A.1843. It is packed in gunny bags and exported to long distances? — 
Wo have upstairs these charts showing the difference in prices. I would like 
myself to know the reason, but the difference is there. 

If the facts are ns you say, there should be something like your cable 
sen ice for internal purposes. 

A.184J. Will yon kindly tell me something mole about the Formosa 
system of supplying manure? — The system there is that the factory takes the 
cone from the grower and supplies the grower with manures of a certain 
kind and takes the cost of that manure, either out of the man's payment for 
cane or else out of the bonus. The factories in Foimosa work with a licensed 
area; they have no competitor and a fair priec is paid. 

A.1845. You think that the success of the supply of manure thiongh tin's 
system is dependent on licensing? — I think that the’ supply of manure fo the 
.cultivators and everything connected with good cone cultivation is depen- 
dent ou the guarnnteo that the factory will receive the impioved erne pro- 
duced by the grower to whom they supply the seed and tbe manure. 

A.184C. Therefore it seems to me it is based on mutual commercial con- 
siderations? — Exactly so. 

A.1847. Unless you have the licensing, will not the system work here? — 
1 do not think the system will woik here because nobody in my knowledge is 
aoing to spend money, lime and trouble in supplying improxed seeds and 
manures, to a man who is not going to supply the cane. They are not plnlnn- 
tlnopic institutions. 

Mr. Wynne Snyer. 



20b 


A. 18 18. I know that in the Bombay Presidency, at least, manure is 
■supplied by private agencies? — I do not tliink these two factories take eaue 
from each other. 

A.1840. No; but the point I was going to mention was that there is no 
guarantee test if the cultivators are dissatisfied with the kind of manure they 
receive through these private agencies? — No guarantee test. But then the 
factory is not going to give an inferior manure, for the loss will come back 
on the factory. 

A.1850. You are speaking about an aroa where theie are factories; I am 
talking of an area where there are no factories. In such a case I want to 
know whether you have any suggestions to make as to how the cultivator i<- 
to get guaranteed manure?— I think the co-operative societies, if they deal 
direct with the firm, might solve it. They would get their manure in bulk 
end they would get a peifectly unadulterated article. 

A. 18.11. Will the Agiiculturnl Department undertake to do this? — I think 
that is n question which you should ask the Provincial Director. 

A.1852. I suppose you have seen the Baramati sugar factoiy. I should 
like io ask you what, in your opinion, were the causes of that company 
being shipwiecked? — I would prefer to tell you later. 

A. 1853. In camera? — Yes. 

A.1834. Speaking nbout import duty; even assuming all circumstances to 
be favouinble and that you carrv on reseaich with enrly tipening vmieties of 
sugaienne and you start model factories, as you propose, in one or two 
centres in India to stimulate the manufacture of white sugar, do you foiesee 
the time when Indio can stand competition with lava and other countries 
in the manufnctuie of sugar? — T do foresee a time when Indio can dispense 
witli foieign imports if the problem is attneked vigorously from nil sides. 

A.1855. If you do, do you think it enn stand on its own legs without any 
import duty ns a protective measure?— When the Indian industry is properly 
organised and developed and is fully efficient, I consider that the pioteetion 
afforded by the handling of the imported sugar, the fieight fiom n place like 
Java, the lailwav freight up to the centre, will be sufficient to protect the 
industry, that is, when it is fully organised and is ou n basis equivalent to 
that of Java. In saying that I refer to the fact that a factory in Java does 
not pay two piofits. Every factory that T know in Indin at present pays 
two profits, that is to say, pays a profit to the cultivator on his cane and then 
has to make a profit on the sale of its sugar, Java does not do that. The 
cane comes in at the lowest cost price. 

• A. 1856. In other words you suggest that, for the country to stand on its 
own legs at some future date, what you will have to achieve is more research 
on the scientific side, and on the commercial side, organisation such as you 
say there is in Java; these two things must proceed side by side? — Yes. 

A.1857. Do you visualise the time when you will come to the same' stage 
as Java in evolving good types of sugarcane, say, within 15 or 20 years? — 
I think as we are working at tho present moment we shall, if we aie given 
the staff and the money, and the assistance and tho opportunity to go to 
different places and see what other people are doing. I do not see any 
reason why, with the variety in the different canes at our disposal, w>e shall 
not be able to breed the cane foi every tract in India. 

A.1858, A cane which can stand competition with tho varieties in Java? 
— Ye 9 ; a cane which should be able to compete w'ith the varieties in Java 
subject to the difference between tropical Java and sub-tropical North India. 

A.1850. And from that point of view it would be n good investment for the 
Government of India and the community to take all the steps wiiich you 
suggest? — I think it will be an excellent investment for the Government of 
India to put the sugar industry in India on a basis where it could stop the 
piesent drain out of the country, ronghly 15 crores of rupees for Java sugar, 
and in addition would enable us to be in a position to supply the ever increas- 
ing amount of sugar to those tracts which now consume gvr. I think in the 

Mr. Wynne Sayer. 



204 


•time you refer to, 25 years, tlic tracts in India which now consume pur will 
be demanding sugar and if no are not in n position to supply Hint sugar 
from sugar mode in India it will be supplied from outside. 

A If* (10 If it would tal,c 25 jeers as you say for us to roach that stage, 
during the interval arc >ou in favour of a protective duty? — I am in fnvour 
of Keeping the duty es it stands until we have got the 'industry in a posi- 
tion to Keep itself going. I think if wo tamper with the duty, or reduce it, 
or remore it, no shall simply imolvo the country in a far greater loss than 
if ue had neier put on the duty at nil and hod prevented the industry from 
expanding I invself think that the position of tilings in Bombay should show 
you that. 

A 1PM. Would jou go even n little further, as you suggested yesterday, 
and raise the present duty, provided the additional 4 or 8 annas goes to 
«upplv the funds for research and other work?— I think thnl vou could mise 
it to Its. I-S or Its. 4-12. 

A. 1802. Even up to It'. 5 5 — I do not go as far as that. It will not mean 
less consumption. 

A.lflfll. You suggest two model factories in India for showing the people 
how to manufacture sugar? — I suggest one for the purpose of teaching 
students the process of sugar manufacture. We suggest a model factory for 
the Punjab so ns to got the industry up there organised and to show' tho 
rvot that he could make ft profit by rolling cane to the factory. J adhere to 
that idea. 

A.1PIM. You would not have n model factory at the Imperial farm? — 
I would have a small model factory here. If a man ia going to learn sugar 
manufacture he may just ns well come up here. 

A.18G5. By the Stirling of mere model factories for training would the 
manufacture ‘of sugar be sliimilafed in the country? Is flint the experience 
of the Government of Indin?—Jfy Men is that the manufacturer of sugar in 
flio countiy would be stimulated if you could get expert staff in the country 
without having, ns nt present, to get thnt expert stair at great expense from 
outside. 

A.18GG. I do not wnnt to go Into very many instances but I should like 
to come to ono instance which has some bearing on the question. At Dehra 
Dun, Government started n model plant to bIiow how paper could be manu- 
factured in India. Has it stimulated the manufacture of paper in India?— 
It has led to tho supply of paper made in Indin available for printing 
a widelv read paper. 

A .1867. Wlmt I am driving at is this. The mere establishment of a mode] 
factory hv Government does not necessarily lead to the manufacture of thnt 
article or commodity in tho country?— When I referred to a model factory 
I think you misunderstood me. I referred to e factory to show students 
how to manufacture sugar, the process and that rort of thing, to render them 
capable of getting jobs ns managers or engineers in ony sugar factory which 
is going fo he put up, not to show the general public how +o make sugar, 
because it is for fhoso trained students to do that when tliov ore qualified. 

A. 1868. Have they got many factories to work in? — There are plenty of 
factories. I do’ not think they would have difficulty in that. 

(The witness withdrew.) 
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"Dr. F. J. F. SHAW, D.Sc., A.R.C.S., F.L.S., Officiating Imperial 

Economic Botanist, Pusa. 

Replies to the Questionnaire. 

Questions 1(a) nnd 4(a) A* (6).— Admivistiutiox.— Tho organisation of tho 
•existing Agricultural Departments jn India is based on tho division of tho 
country into Provinces. It_ is obvious that the difieront economic, climatic 
and cdnphic conditions which prevail in various parts of the country, and 
which determine the. type of agriculture and the crops grown in any part, arc 
not limited' by political boundaries and that a more ideal scheme of ngricul. 
tnral organisation would hove based the divisions of the Agricultural Service 
on a consideration of theso factors rather than on tho existing provincial 
frontiers. The organisation which has grown up has resulted in the same 
problems beina investigated in different Provinces by different workers, who 
arc debarred from crossing their piovincinl boundaries and contorting together 
on problems of mutual interest. The cause of scientific research has in tho 
past undoubtedly suffered from the infiequent gatherings of scientific uorl.ers, 
whose intercourse lias in practice been restricted to tho sectional meetings of 
the Board of Agriculture. 

Tho most efficient organisation for agricultural rcseaicli and development 
would be that of a single department for the whole country, the divisions of 
-that department being based on agricultural problems instead of on adminis- 
trative areas. It cannot hawovor be denied that tlie rreation of such an 
organisation nt the present time would he ngainst the trend of political devo. 
lopment in India which is in favour of provincial autonomy. Jt is piolHily 
too into to attempt any such reform hut it should not bo impossible fo dc vise 
some scheme which would strengthen the liaison between the different pro- 
vincial departments and, whilo leaving them free to develop the wot), of 
demonstration and propngandn on thoir own lines, would assist in securing a 
uniform and continuous policy of research on the major problems which lie 
before them. 

It appears to the writer to bo the duty of the Government of India fo under, 
take the work of co-ordinating agricultural research on the major pioblenw 
■which confront tho different Agricultural Departments in India. This conld 
he done by tho establishment of bureaux, working under a Research Council. 
Tho bureaux would each deni with the research Work on one of tho major 
.prohlema and would he charged with the duty of collecting information as 
to the .progress of work in other countries and receiving periodical reports 
from workers in India, Each bureau would snbmit reports to the Research 
Council whose duty it would he fo advise the Government of India on the 
progress mndc and on the allocation of funds for future work. Tho bureaux 
would each require. a Secretary, who should be one of the research workers 
'in the subject with’ which tho bureau deals; the Honda of Sections nt Pusa 
could be secretaries in most cases. In tlic early stages these bureaux eouhl 
-thus ho established with very little cost nnd W’ithout withdrawing any officer 
of the Imperial Agricultural Sorvico from the work on which ho is’ at pre. 
sent engaged. It must be recognised that the work of tho Secretary of a 
Bureau would bo of a technical nature nnd would not involve an officer of the 
Atrricullurnl Service in administrative details for which he is not suited by 
training. A bureau would include Jn its members nil the research workers on 
a particular juohlom, both officers of the Imperial Department of Agriculture, 
and of Provincial Departments of Agriculture. Annual meetings of the bureaux 
would be nccoi mu v and would replace the old sectional meetings of tho Board 
of Agriculture. The number of bureaux required would not be largo. Sugnr- 
cano already has its bureau and tho research work on cotton is guided by a 
committee, "probably 5 or 0 hew bureaux would suffice to coyer all the major 
•problems or Indian agriculture. The hurenux might ho nllocntoil to/ the 
following prohlema: — (1) soils, (2) plant protection, (8) cereals, (41 sugarcane. 
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(5) cotton, (C) industrial crops, r g,, jute, tobacco, oil-seeds, (7) cattle and 
roteimary, and (8) entomologj. 

The Research Council should oonsist of the Agricultural Adviser to the 
Government of India, the Dnoctor of Pusa, the Secretaries of buieaux and 
additional members, w ho would be co-opted from Provincial Departments of 
Agriculture and important industrial interests as the subject under discuv-ion 
leqmrod A necessarj corollary to the establishment of a Research Council 
would be the creation of a fund winch would be used bv the Government of 
India os the Council advised. This fund would be available for: 

(1) Strengthening the number of research workers in any bureau by 

appointments to the Imperial Department. Such new appoint- 
ments would not necessarily be at Pusa. 

(2) The establishment and maintenance of reseaich and testing stations. 

directly under the bureau wherever the Reseaich Council con- 
sidered that such action was needed to supplement the woikof 
the local Depmtment of Agriculture or to initiate a new line 
of woih which the provincial department was unable to undertake. 

In the case of ciops which are the basis of big industries, Government 
might roceiv e financial assistance towards the expenses of reseaich fiom the 
industry itself. This has, I believe, happened iu the case of jute and xecently 
n commercial linn offered to contribute towards the co«t of the tobacco experi- 
ments now in progiess at Pusa. 

With the establishment of a Resenrch Council the Bonrd of Agriculture 
would no longer liaro on its agenda subjects of a scientific nature and could 
adopt a more popular progiamme and character; it would then be desiiable 
to change the constitution of the present Board of Agriculture so a- to include 
a considerable proportion of non-ofiioinl members. The best way of doing this 
would be hr the creation of an All-India Agricultural Association the anembei- 
ship of which would be open to all who are interested in the agiicultme of 
Tndia. Tho present Board of Agriculture might then become a counoil of the 
new association; such a council by being open to non-ofhcinl members would 
possess an influence in the country which the Boaid of Agriculture lias never 
attained. 

Scientific officers nnd agricultural officers should be relieved as far ns 
possible of administrative work and when circumstances lender it desirable 
that they should undertake an administrative post they should not be required 
to do so in addition to tlieir technical duties. In this respect the existence 
of the post of Joint Director at Pusa is a hindrance to the professional woik 
of the senior officcis nnd tho appointment of a full time Diiector is a much 
needed loform. The Director should be selected from among the officers of 
the Indian Agricultural Service, not necessarily from the staff at Pusa, and 
would take charge of all the details of administration and preside ovei the 
Pusa Council. The Joint Diiector boing himself Head of n section cannot at 
present disehaige these functions. This reform would give the Agricultural 
Adviser, who is at present also Director of Pusa, more time for the duties 
of the senior post and would allow every section the exclusive attention of the 
officer at its head. 

The Agricultural Adviser to the Goveinment of India should be stationed 
at the headquarters of Goveinment nnd should be a member of the Legis- 
lative Assembly. He should be provided with three or four assistants, recruited 
from the senior officers of the Agricultural Service, who would tour throughout 
India nnd keep the Agricultural Adviser in touch with the progress of the 
work of the provincial departments. Some assistance of this nature appears 
to be essential if the Agricultural Adviser is to carry out the administrative 
work of his post at headquarters and al«o to perform the duties of inspection. 

Question 2.— Agricultue vu Education. — The only type of agricultural 
education in India with which I am familiar is the training of post-gwluate 
students at Pusa. Tho course in economic botany lasts two years and was 
instituted in its present form in 1925. The section lias accommodation for 
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4 students <0 thRt two students ore taken eneli year, ptovided candidates reach 
the required standard. The standard required of candidates is that they 
should possess a good M.Sc. degiee in Botany from one of the best Indian 
Universities. Up to the present time two students lmvo completed their 
training and one of these hns received an appointment in the Superior Service. 
The other hns -only just left Fusa. Two students are at present under training, 

I consider^ that, provided a high standard of academic qualifications is 
rigorously maintained in the selection of students, the tiaining given at Piusa. 
is more suited to tlie requirements, of Indian recruit*) for the Indian Agri- 
cultural Service than any which could be obtained in Europe. In econo* 
mle botany, for instance, the student is actually working on the crops which 
will form -the subjects of his investigations in any Province to which ho 
may be appointed. Ho is also working under Indian conditions of climate 
and soil and the fact that crops are growing at Pnsa during both the rains 
and the cold weather means that the student does as much in 12 months 
at Fusa os he could achieve in 2 years in Europe. 

The Indian student, who possesses a good M.8f. degiee or its equivalent, 
js excellent material for training for the botanical side of tho Indian Agri* 
cultural Service. He suffers however from certain disadvantages in comparison 
with the product of an English University. These disadvantages are con- 
nected with life eatly education rnther than with any defect m the instruc- 
tion which he hns received nt his University in his special subject. The 
English schoolboy leaves his school with a sufficient knowledge of French 
and German to render tho scientific iiteiaturo of both these countries acces- 
sible to him. The Indian naturally lias not got this knowledge, since ho 
jo compelled to spend a good deal of time in attaining a high standard of 
English before lie can commence the study of any branch of science. The 
Indian botanical student also receives a much less thorough grounding in tho 
fundamental subjects of mathematics, physics and chemistry than his European 
colleague; this sometimes leads to an inadequate appreciation of the biological 
problems which confront him. Of these two difficulties tho lack of know- 
ledge of French and German can bo remedied by instruction at Fusa. The 
■elementary training in physics, mathematics and chemistry can only ho re- 
medied in the Indian Universities. 

I think that the students who nre appointed to the Indian Agricultural 
Service after training at Fusa should nerve on probation for two yenis and 
eliould then be sent to a University in Europe for one year. By the time 
that they go to Europe they will have acquired Rome "experience in their 
tubj'ect and will be in a position to derive benefit from the stimulus of meet- 
ing new conditions and other workers. 

Qnwox 3. — DbmoMiTIUtion axu PuoMfiANUA.— (rf) The most striking 
instances of successful propaganda by the Agricultural Departments me fur- 
nished by the spread of tho improved seeds introduced by the departments. 
Among the most successful which have come under my observation may be 
■mentioned : — 

(1) Pusa wheats in Northern India, (2) Pupa tobacco in Bihar and the 
United Provinces, (0) improved types of jute by ibo Bengal lie- 
jmtmant of Agricultuie, (4) Coimbatore migatconcs in North 
Bihar, (fi) improved types of paddy produced by the Bengal Depart- 
ment of Agriculture, mid (0) the introduction of quid, growing 
vnneties of ground-nuts in Khaudosh and North Gujaiat by tho 
Bombay Department of Agrieultiuo. , 

Tiie reason for success in these eases is that the lyot is not slow to take 
up an improvement once it lias been demonstinted io him, and provided it 
dots hot involve capital expenditure. The improvement of crop yields by the 
introduction of better reed is however hut one side of the propaganda work 
done by the Agricultural Departments. Tho preservation o{ crops from tlio 
depiedntions of those pests and diseases which do m> much to lessen the return 
which the agriculturist obtains for his labour lias received close attention and 
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the application of scientific methods, which are within the financial means of 
the ryot, has in certain cases, achieved notable results. The fight against 
the smut disease of ptai In the Province of Bombay is a case m point. 
This disease can be prevented by steeping the seed in a solution of copper 
sulphate before sowing. The Department of Agriculture has introduced the 
prnttico of seed steeping among the agriculturists of the Province and there 
is an annual sale of 40,000 to SO, 000 packets of copper sulphate. These packets- 
are offered to the public at a cost of one anna per packet and are supplied 
with punted instructions in vernaculars and English. It is osfimated that 
this disease causes on annual loss in the Bombay Piesideney of about 5-10 
per cent of the crop, which is equal to about 10 lakhs of rupees; during the 
past year seed treatment was cnmed out over about 350,000 acres and this- 
method is now' becoming established as part of the ordinary agricultural 
practice of cultivntois of juar. 

Qn-STIOK 11. — Chops. — (a) (i). The Botanical Section at Pusa is primarily 
concerned with the improvement of crops by plant breeding, that is, the- 
pioduction ot new and superior types by selection and hybridisation. A new" 
type may bo an improvement on the existing orop because it is — (1) superior in 
tlie quality of its product, (2) heavier in yielding power, and (3) icsistant to 
disease. 

The third property may of course be a potent factor in she increase of 
yield. The achievements of the Botanical Section at Pusa, during the past 20 
years, have already been submitted to the Commission m tlie memorandum 
describing the work of the Section. 

Examples of the improvement of crops by selection are afforded by the* 
success of Pusa 4 and Pusa 12 wheats, gram types 17 and 25, linseed types 
12 and 121, Hibiscus cannabinus type 8 and tobacco type 28. The Pusa wheats, 
linseeds and grams are superior both in quality and yielding power, and the' 
two former are in many areas resistant to rust disease. The Pu>a types' 
of Hibiscus cannabinus and tobaoco ore superior in quality and command a 
higher pnee. The wheats Pusa 52 and 80/5 are examples of improvement 
by hybridisation. Pusa 52 is a hybrid between Pusa 0 and Punjab 0, it is a 
bearded wheat which is increasing in popularity. Pusa 80/6 is n hybrid between 
Pusa 4 and Pusa 6, it is still under trial. At the present moment woik 
is in progress on wheat, tobacco, linseed, gram, sugarcane, oats, arbar and 
ether crops and new types are being produced by selection and hybridisation. 

It should bo recognised that there is a limitation to the improvement of 
crops by plant breeding and that limitation depends upon the indigenous 
agricultural practice. A heavier yielding type must make greater demands on 
the soil and its introduction should be accompanied by a change in the local' 
system of agriculture which will enable the soil to legain its fertility. Unless 
this is done tho yield of the new type must inevitably deteriorate until a new" 
balance is struck between crop production and the regeneration of soil fer- 
tility; this balance will probnbly come somewhere about the level of tlie old 
yield of the local crop. 

Tlie breeding of types which are resistant to disease offers at present one 
of tlie most promising linos for the improvement of crops in India. Tho 
Botanical Section at Pusa is working on this subject in collaboration with the 
Alycological Section. At present a joint research is in progress whioh has 
for its object the isoiation of a type of arlior resistant to wilt disease and 
the types of linseed and gram, which have been isolated in the Botanical 
Section, are being tested for wilt resistance in the Alycological Section. Further 
work on these lines will >be taken up as opportunity offers when the new 
types which are being produced in the Botanical Section are available. 

The introduction of new crops from other countries is one of the easiest 
methods of improving agriculture. The new crop however does not always 
succeed in its new home and under these circumstances an improi ement in 
tho local crop may sometimes be effected by hybridisation with the local type. 
Thus European oats are not -a success in Bihar and at the present moment 
experiments aie in progress in the Botanical Section which have for their 
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object the crowing of these Oats with selected local types and the ultimate 
improvement of the oat crop by the production of a new hybrid oat. A 
recent importation which hus proved a success is that of Adcock tobacco. 
This tobacco was introduced into India by a commercial company and is one* 
of the best of the American cigarette tobaccos. It yields in India a bright 
leaf and is being used in tho Botanical Section as one of parents in some 
crossing experiments which have for thoir object the production of a high 
grade Indian cigarette tobacco. The crop of Adcock tobacco which is Being 
grown in India under tho agency of the company will this year probably cover 
12,000 acres and reach a yield of 8,000,000 lbs. 

(iff) Hie distribution of seed of impioved varieties of crops is carried out 
in India almost entirely by tho agency of Government Departments of 
Agriculture, The introduction of tho Pusa wheats into the United Provinces 
and the Punjab was accomplished by raising the seed crop at Pusa, and also 
on local indigo estates, where the crop was under inspection oy the staff of 
the Botanical Section, and sending the seed to the Departments of Agricul- 
ture in tho United Provinces and the Punjab. These departments then 
multiplied the seed on their own farms and distributed it to glowers. The 
use of private estates for the production of seed enabled a very much larger 
Quantity of seod to be produced than would have been possible had the area 
under the seed crop been restricted to the land available for this purpose 
on the Pusa Estate, and, as a result, the area under these wheats increased 
very rapidly. A similar use of indigo estates in Bibar has been mode by 
the Bengal Department of Agriculture for the production of seed of the 
impioved varieties of jute which have been produced by this department. 
In this ease the object of growing the seed crop in Bihar was chiefly to avoid 
contamination with inferior jute such ns might result if the seed weie raised 
in Bengal. The actual distribution of jute seed to the ryots m Bengal was 
at one time carried out by soiling the seed in As. 4 packets at the police 
thanas. 

The demand foi seed of the Pusa types of wheat, linseed etc., is always 
in excels of the quantity which can be produced in the Botanical Section. 
Most of the seed grown in the Section is supplied to the Provincial Depart- 
ments of Agriculture who thus periodically renew their seed supply anil 
maintain, the purity of their product. These Departments of Agriculture 
multiply the seed and distribute it to ryots in their Province. They natu- 
rally maintain a high btandard of quality and purity in the seed which is 
supplied to the public through their agency but there is at present in India 
no legislation such as regulates tho supply of agricultural seeds and piotects- 
the puichaser in other countries. In those countries whero Seed Laws exist, 
vendors of seeds are required to furnish a written or printed label oontoining 
a statement specifying (1) the commonly accepted name of such agricultural 
seeds, (2) the percentage by weight of purity or fieedom of such seeds from 
foreign matter, (3) tho pereentago of germination of such agricultural seeds 
together with the date of test, (4) the full namo and address of the seeds- 
man, dealer, etc. The low holds the dealer responsible for the accuracy of 
such statements and thus enables the purchaser to inform himself as to what 
he is buying. Any infringement of these orders makes the dealer liable to 
punishment. 

Seed testing and tho certification of seed have now become matters of 
international interest, and progressive countries have all established seed test- 
ing laboratories whore thorough and scientific analyses of samples of seed' 
are made and certified for a nominal charge. As long as the supply of pure 
agricultural seeds is restricted to Government departments such legislation is 
scarcely needed in India but with the growth of private enterprise some systems 
of certification of seeds will be required to protect tbe Indian ryot. 

(e) The efforts of the Botanioal Section at Pusa in improving crops have* 
been successful in the case of' wheat, gram, linseed, tobacco' and Hibitcun 
envnabinus and an accoimt of the success of the Pusa varieties of these crops 4 
will be found in the memorandum already submitted to the Commission, in - 
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the Annual Reports of the Section, Memoirs Of the Department of Agricul- 
ture in India, (Botanical Series), in the Push Bulletins and m the Agricultural 
Journal of India It is estimated that the (lies undei Pusa wheats in Northern 
India is now well into the second million acres and that the increased profit 
the growers is about Rs. 15 per acre. The dividend on this item of work 
•'s therefore well over a million sterling a year. The Pusa tobacco type 28 
,vas estimated four years ago to be growing over about 30,000 acies, the 
value of the crop being about Rs. 23 per acre above that of the local kinds, 
the Pusa linseeds have given yields about 40 per cent higher than the local 
type in trials at Pusa and have fl good oil content. They are being grown on 
an increasing scale by an nil crushing factory m Bihar und tho demand for 
this seed is increasing. Tn addition to the success which Has been achieved 
i.i India it is worth mentioning that Pusa wheats have taken prizes in 
Austialia and indeed Pusa 4 is one of the wheats distributed by the Queensland 
rienmtment of Agriculture. The Pusa linseeds have been tried in Iraq with 
marked success and it is piobable that one oi these will be adopted by the 
local Department of Agriculture for distribution. An account of the im- 
proved seeds which are now available from the Botanical Section at Pusa has 
Tcccntlv been published (Aorieuliuxil Journal of India, VoJ. NXf, page 190, 
.May 1926). 
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. Oral Evidence. 

A. 1801). The Chniimun: Di. Shan, you art* the Imperial Economic 
Botanist?— Yo*. 

A.1870. You have propmed tor the Commission a note of the evidence 
ilmt you wish to give. Do you want to sny anything in amplification of that 
note at this stage P— No. 

A.1871. Are joti satisfied with Pusn as n site for this institution? — Yes. 
01 course the ideal site for an institution like this would be a place which 
could glow all the crops in the country and was equidistant from all the 
important eenties; hut that cannot be realised. Ilote, in Pusn, the only 
disadvantage is the travelling facilities to the place. The communication’ 
nio bad and tlieie is no leason why they should be as bad ns they arc at pre- 
sent. They were much better 17 jenrs ago. 

A.1872. You mean more convenient connections? — Yes, the railway con- 
nections weto more convenient than they nre now. Otherwise heio m Pusn, 
so far as Northern India is concerned, wo nre loughly between Eastern India 
mid North-Western India and J think we can grow most of the ciops. with 
the exception of cotton, which are giown all over Northern India fiom Assam 
to the Noi th-West Frontier. 

A.1873. How- about the co-ordination between department and depat t- 
ment at Pusa? Are you satisfied with that? — Yes. I hove always found it 
quite easy to co-operate with my brother officers in other sections. 

A.1874. Arc you satisfied with the touch between Pusa and the Provinces? — 
Not altogether, because 1 think, ns you will see from my note, the wholo 
oiganisntion of lesenroh in India needs revision. The agricultural problems 
which confront the different Depnitments of Agriculture are not limited by 
the political boundaries or the diffeient Provinces and we should hove some 
organisation (I have sketched an outline of the sort of thing that appeals to 
me) which will co-oidinate tlio research work on the ninjor problems all over 
the country. 

A.1875. Do you think it feasible, in the face of the Bcforms, to attempt 
to oigamse rescnieh and demonstration in the teiritonal sense in accordance 
with the distribution of the crops?— J think so. Perhaps not demonstration; 
that must be left, I think, to the local Departments of Agriculture, but I 
see no reason why resenrch work should not be organised under bureaux, 
such as the Sugar Bureau which you have just examined, and the Cotton 
Committeo. T see no reason why the research work on the major problems 
should not bo organised on those lines. 

A.IS7C. It has been found a great deaj more easy to finance the Indian 
Central Cotton Committee than one would expect in the case of crops which 
me not export crops? — -Yes, that I imagine, is the case. Finance and that 
sort of thing is not my concern. 

A. 1877. Hare you anything, other than that which you have set down 
in your note, which you would like to say about the teaching at Pusa? — I 
would like to sny that* considering the fact that agriculture is of such supreme 
importance in India the number of students studying, say, economic botany, 
Is pei Imps from that point ot view small. But considering also the fact that 
practically the only employment for these men when they nre trained is by 
filling the vacancies in the diffeient Goveftunent Departments of Agriculture, 
then J think that the number of students is quite enough. IVc have mole 
students than there will be vacancies for in Government service. 

A.1878. Have you youiself any experience of demonstration and propa- 
ganda?— At one time ill my service I was stationed in Madras for six month* 
and I had charge tliero of the spraying operations ngainst the palm diseases 
on the West Coast. That is practically the only experience I have had. It 
was only for a short time. 

A.1S79, Do you think that officers engaged in demonstration can do useful 
service by bringing to the notice of those who direct research practical, 
problems with which the cultivator is faced?— Yes, I should think so, 
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A.18S0. Under the present arrangements, as you have told the Commission, 
demonstration is earned out under provincial organisations? — Yes. 

A 1881. Do jou think that, under these conditions, demonstrators m the 
Provinces are in a position to bring to the notice of officers at Pusa pioblems 
upon which attention ought to be directed? — Under the present organisation, 
no. But there is much chance for the people who are engaged m the dc- 
nionstiation work to bring to the notice of the rosearoh workers at Pusa 
those particular points which may catch their attention. 

A.1882. Your note is very full and I have at this stage very feu questions 
to ask you. I think my colleagues would like to hear from you wliat your 
own tiainmg and past appointments have been 5 — I was educated at the 
Imperial College of Science, London. I wont there in 1904. I took the 
Associateship in Botany of that college in 1907 and tlio Honours B.Sc., London 
University, m 1903. After that I was on the staff of the college under Sir 
John Parmer for two jears and w as engaged in teaching and research work. 
1 came out to India in 1910 and a ns posted to Pusa as Assistant to Dr. Butler. 
In 1913 I was posted to Coimbatore to fill a leave vacancy for sis months. I 
returned to Pusa at the end of that and I have been here over since. I 
succeeded to my present appointment in 1924. 1 have practically been at 
Pusa during all my service. 

A.1883. Wore you at Pnsn when Mr. Howard was here? — Yes. for 15 
years or more 

A.18S4. Did you work directly nndor him?— I did not woik under Mr. 
Howard at all; I was under Dr. Butler. 

A.18S5. Piofcsioi Gangulcc: Where did yon got your training in plant 
genetics? — Generally as a part of the botanical course when I took my 
botanical degree. 

A. 1896. But you weio originally a mycologist?— 1 specialised in Mycology 
when I camo out here. I took my D.Sc. in Bornny in 1916 a' the London 
University. 

A.1887. The Chairman: Do you see a great field of work before your de- 
partment?—! think there is and there always will bo, because in my work 
no finality enn ever be reached. 

A.1888. The question to decide is which problem you should tackle first? 
— Yes. 

A. 18S9. Who, in fact, takes that decision? — The responsibility as to the 
work that is done in the section rests with myself. But I submit the new 
work that I take up to the Director of this Institute bofore starting it. 
That is the rule of the Pusa Institute, 

A. 1890. That is, if .you come to a point where new work is to be tnken 
up and there is a question ns to which of the crops should reecivo attention, 
jou submit your ideas on the point to the Director and he decidesP — That 
as according to the Pusa rnlos. 

A.1891. Do you know whether the Director decides that question on your 
notes and his own experience, or does ho consult the Heads of other sections? 
— I think in theory it should he done_ by the Pusa Council, hut in actual 
practice, of course, when there is a choice between soveral problems the man 
who has to do the investigation is nlways attracted more by one problem 
than by others, and the Director generally would adopt the suggestion which 
appealed most to the man who had to do the work. 

A.1892. What is the constitution of the Pusa Council? — It consists of the 
Director and tlio Heads of tho Sections. 

A.1893. So that you are a member of the Council! 1 — Yes. 

A.1894. When was the last meeting that you attended 5 — The la«t meeting 
was very iccent. I think it was convened possibly time© weeks ago. 

A.1S05. I was wondering whether, in your experience, such questions as 
the way in which a problem is to be tnckled are, in fact, submitted to tho 
Council 5 — As a general rule they are not, and the meetings of the Council 
have been very few. 


Dr. F. J. F. Shaw. 



213 


A.18A6. I suppose these crop problems nve very often capable of being 
tackled in tlieir component parts section bv section, ns,. for instance, tlie 
botanical aspect of the problem and possibly the chemical aspect of the 
problem? — Yes ; there is one piece of uork uhich is under investigation by 
two sections, that is to say, by the Botanicnl Section and tlie Mycologicat 
Section. 

A. 1897. How is that particular experiment arranged for?— The Myco- 
logical Section v ns noticing on the disease and it really arose out of a 
conversation between Dr. McRae and mysolt. 

A.1893. It was not co-oidinated by the Fuse Council? — It was not. D” 
McRae was working on it and wo discussed tbo matter and decided to take 
up the subject from tlio point of viow of plant-breeding and simply took it 
up. On the oilier band, the proposal lcgardmg tbo tobacco im estimation, 
the study of the American tobaccos and their ciossing with the Pusa typo 
28, was submitted to the Director and it was sanctioned. 

A.1899. Sir James MacKcnna: You consider that, ns the piovincial 
departments arc strengthened, applications for help to Pusa aro likely to 
bo fewer; is that your oxperioncoP — I think tlio applications for holp to 
Push become iewer because the provincial departments know that if thoy 
make an application to Pusa for assistance, the touring expenses of the 
officer wiio visits them would ho charged to them. 

A.1900. That is a new rule under tho Fundamental Rules?— That is a 
new rule under the Devolution Rules. During the last fow yeais smeo 
that rule has been in force, I think there hnvo hpon baldly any- applications 
4or assistance, for a. personal visit, by tho members of tins Institute to the 
Provinces. 

A.I90L So that tlie Devolution Rules aro a very sorions limitation on tho 
relations of your Institute with tho Provinces? — It is. Even supposing that 
I have money in my allotment for travelling allowance which would peimit 
of my undertaking a piece of work for a Province, yet, if the Province asked 
me to do that and even it I am prepared to spend my grant on that work, 
the Province will have to pay for it. 

A.1902. In the old days it was tho custom to give short courses of lectures. 
Am I correct in understanding that thoy have been stopped under similar 
rules?— I think the Government do not look with n kindly eyo ujion them. 
Tho only students T hnvo had in that way have been tho students in animal 
husbandry from Bangalore who came hero for a couple of months. 

A.1903. Rut these students were undor tho Government of India?— Yes. 

A. 1904. I have heard thnt they havo stopped thesp short courses because 
the view of the Government of India is thnt they are n provincial concern. 
Is that correct?— That is correct ns far ns I know. 

A.1903. In view of nil these limitations, do you think it would be possible, 
without any great financial readjustment, to organise work on some of our 
scientific subjects by bureaux such ns you have suggested to the Chairman; 
these bureaux would meet regularly, and would consist or representatives of 
the workers in the Provinces and at Pusa?— That is my idea. I think these 
bureaux should be organised on the problems and not on tlio subjects. T 
would not have n Chemical Bureau hut I would have a Soil Bureau. 

A. 1906. Do you consider tho abolition of tho sectional meeting to be 
a mistake?— They died a natural death from tho travelling allowance con- 
sideration. Tlie Provincial Governments in some cases would not moot tho 
expenses of the officers. 3 think thnt was n great mistake. 

' A.1907. Now on tlio question of teaching. How many recruits lmvc there 

been to tho Impcrinl Agricultural Service on tho botanical side during the 
last 5 years?— I am afraid J conld not give you the immber off-hnnd, J have 
no doubt that tho figure can bo obtained in Pirn. 

A.1008. Are thoy a small number or a large number? — I shoo 1 ') sny. 
small, 1 
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A IPOD You could not put* ns the approximate mruilmcnl for the last 
10 ump.'- 1 should not taie to «Io tlint. 

A 1P10 Would you say tint it would be huge or small? — T <liould not think 
that it would ho large. hut 1 should not rare to give it. What do you ton- 
hidcr to !><• Imgt * 

A VI ] 1 should consider 20 largo* — 1 tic not think it is as hip ns that. 

A 11*12 In now ol the tact that there nio so few posts at tillable in the 
Iinprrml Agiutdtuinl Son too. do you thud, that undue emphasis is heing 
laid on the question ol pn-t-gi .nlnnte tr.ituiiip at Pum. tmd nould yon not 
bo siinpls pioriduip n routs" which would sciy seldom he used} — If the Pro- 
ritieul Departments oi Agruulture filhd then t.ieancies from men who hare 
bleu trained at Pusa I should flunk tin re would he one vacancy in ft year 
Mid f am supposed to turn out 2 students ctcrj jeat. 

A inn Oil" of whom tuny get a jolt nml the nthei nmj not." — That is what 
I had in my mind when I said, a little while ago. that 1 do not think the 
Mimhei ol the students is small when yon consider the ptospeet of subsequent 
employment for them 

A 1P1I You know that it has always been a reproach that little is done 
in the was of ti.uhmg Do you not thin!, it would be better io give up the 
present hind of post-graduate teaching and to stml something like wlint is 
given at the RothntnstH Institute, i.f., course* ior spccinlis , 'il workers or 
l of retlicr loursest — Tou mean a refresher course, with a view- po-sibly to 
;n ornate people to the higher grader 

A.lPlfi Not necessarily. Men m the sen ire might want to go to Pusa to 
k»ep theinsolies m touch mtli the library and I iboi.iton. 1 heie might be 
study leave eom«es lor the Indian l. embeis of the son ire ? — That would not 
appeal to mo. On the whole, 1 thins it is better to go on with the present 
sy-teni. 

A. 1PM You would rathei base a paper schema which is never filled np 
with students and 'which is always a sort of irproarh. A «ei tion.il Head came 
before us nnd told the Commission that lie had got two students. Is there 
onv likelihood that the present post-gmdnate routsr- will ever be of much 
importance 1 ' — If those men are to fill the vaeutitios in the Dcpnitinent of 
Agriculture in India, I think titer*' is. 

A.1P17. Von point out that there are several limitations to Pnsa; but, 
apart from the question of inamssihility, wltieh is obvious. there are not 
very many limitations to 1’usn as a site fur n iCntral institute, beyond the 
fact that cotton, nml of course to a certain extent rieo. cannot be grown 
here?— A lot oi rice is grown in the distiiet. 

A.1PV. Do yon ihink time is a site anywhere in India where one could 
get a fana where every crop in the country could be grown? — Xo 

A.1P1P. So, from Hint point of view, Pusa is no noise than others?— Pusa 
is no worse from that point of view. Krcry place will have some disadvan- 
tage; tho disadvantage here is the railway communication, which is capable of 
intprov cincnt ; it need not bo its had as it is 

A .1(120. P»o/e*«or fJononfrc Have you approached th*> Hallway Board 
with regnid to i ail way loinmuniention?— 1 have not; it is notniy job. 

A.1P21. Do you Know if the Institute, as an organisation, has done so? — 
I do not know. 

A. 102?. Can you tell us the f mitt ion of the Pusa Council*— It has to 
edit the publications mid the memoirs; that is its main business; and it 
discusses matters of general interest, hut not scry of an. i 

A.192.1. Does it publish the minutes of its meetings 5 — That I do not 
know; the minutes go to the Director. 

A.102f. Do yon hnvc a rolloquium, where the scientific officers m*et 
together nnd discuss scientific problems? — We nre a smnll community here, 
nnd wo all meet one another whenever we are not nt work. , 
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A, 1925. There is no regular meeting? — I do not see the need of it. 1 see 
nil my broiher officers every day. It is not needed certainly where all the 
officers have the same social habits; it might be needed m the tuture, perhaps 

A.192C. With regard to post-gindiinte training, to which you have al- 
ready made a relerence, do you consider that the arrangement ior post- 
gi ad u ate training at the Pusn Institute is a help rather than a hindrance to 
research ?— It is no hindrance to lesentcli at all. 

A. 1927. Is it a help ? — I think it is. I am quite glad to have these men. 
But I would like to say that I think a very rigid selection is necessary, that 
we should not take anybody who does not hold n good M.Se. degree. Having 
got a man like that into a section for <i couple of years, I find him useful, be- 
cause his training consists in assisting in tlio work of the section. 

A.1928. You had a number of students; could you tell the Commission the 
.scientific qualifications of those students when they came to you? — 1 have 
lind 4 since the course was instituted in its present form; 3 of them had 
AI.Sc. degrees. 

A.1929. In botany? — -Yes. The fourth man was from on agi {cultural 
-college; he had the highest qualification that the agricultural college could 
give, whatever that is; he came horn tlio Cawnpore Agricultural College. 
One ot these men is now in the Superior Service; another one only left us a 
littlo while back, and has not yet got any appointment; the other 2 are 
-working in the section. 

A.1930. After they receive their training under you, aie you prepared to 
say that they are quite efficient scientific workers, and that they could tackle 
problems independent of any direction or nny help? — They would be better, 
as every one would be, by boing associated with somebody with wider experi- 
ence during tlieir first lew years of woik. 

A.1931. At least they go away from here with a scientific outlook?— -Yes. 

A.1932. And, perhaps, with a bit of initiative? — I hojie so, yes. 

A.1933. Some of these men, as you sny, ore being appointed in the De- 
partment of Agriculture in various Provincial Governments? — One man from 
my section Wns appointed to the Sugarcane Breeding Station at Coimbatore. 

A. 1934. Recently, ns you know, the Univeisities of this country have 
been sending out a number of students to various European countries ior 
botanical education. Can yon not develop the Pusa Institute as an institute 
for that sort of work, so that wo can send our students to Ptisn, not purely 
ior the Agricultural Service, but for economic botany and botnnicnl educa- 
tion generally? — As far as I can see, it is entirely a question of nccommoda- 
’ tion. I cannot take any more students now. 

A.1935. Given the accommodation, could it be done? — Given the accom- 
modation and the staff, it could be done, I suppose. I cannot manage nny 
more now, I am alone in the section. 

A.1936. Jn one word, would you like to see this Institute developed as a 
post-graduate college ior scientific education, with a lalge number. of students, 
like, for instance, the Imperial College of Agrioulture in Trinidad and the 
Tmpei ml College at Tokyo? Would you develop this Institute, not only for 
agriculture, but for higher scientific education? — No, I would not; I wou'-J 
keep it to its job, which is agriculture. 

A. 1937. "Would you develop it into a Central Imperial College of Agri- 
•cultvu-e? — Yes; I should like to see all the men who are appointed to the 
Department of Agriculture coming from here. 

A. 1938. Would you affiliate it to the "University, so that you could confer 
degrees? — I would not affiliate it to tho University. 

A.1939. The Chairman: Not oven to the extent of giving a degree on 
thesis? — I would prefer not to affiliate it to any University. 
i A 1940. Ptofasor Oonqitlee: Do you think jou could attract students to it, 
without having it affiliated to any University f— Given a reasonable prosjieot 
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of subsequent employment, you w ould not have any difhculty in attracting 
students. 

A. 1941. The student gets a certain amount of training here, and lie goes 
to Europe, to Rothamsted perhaps, or some otlioi institute and gets his 
D.Se. All the credit lor his D.Sc. thesis goes to the Rothamsted Experi- 
mental Station whereaB you have doro the foundation wort? — That is true. 

A.1942. Many of onr students go an ay from this country to European 
Universities to get that recognition; would you not raise the status ot the 
Push Institute to that of any Euiopenn post-giaduato institution? — I do 
not think so, because we must keep the technical side of our work before us. 

A.1943. With all tho equipment and facilities that you hare here, you 
would not develop this Institute in that direction? — Not for general science 
teaching. 

A.1914. I am talking about agriculture only, post-graduate training in 
agriculture. Would yon be content to develop this Institnte into a Central 
Institute fir tho whole of India? I envisage tlio time when the people from 
the neighbouting countries will come to Pusa to study problems of semi- 
tropical and tropical nature? — I nm nfraid tho deielopment which you sug- 
gest would interfcie very much with tho losoarch wmk and the activities of 
this place for tho benefit of Indian agriculture. I should like to hate, ns I 
said earlier, these 3 or 4 students in the section, hut the development which 
is being suggested would, it seoms, entirely alter the character and the use- 
fulness ot this place to tho agriculture of India generally. 

A.1945. You would confine tho activities of the Institute to the narrow 
limits of providing men for the Indian Agricultural Service? — Yes, but I 
would not exclude a man who was personally interested in ngricultuie, a 
rich landowner or anybody like him, from coming here if he wanted to do so. 
provided there was room far lnm. 

A.1946. Are you m touch with tho Economic Botanists of the other Pro- 
vinces 0 — I havo been in service for a number ot yenrs, and I know pretty 
uell everybody in the service. 

A.1947. When you are carrying on a piece of research work here, do you 
have any medium by which you can notify your provincial fellow-workers? — 
f can write to them, and I do write to them. 

A.194S. Therefoie, they are in touch with youP — When anybody that I 
know ot m a Provincial Department of Agriculture is uorking on tobacco, 
for instance, I nm in correspondence with hun. I am in correspondence with 
nnybody like that who is working on somotliing on which I myself am engaged. 
Tobncco work is going on in Bengal, and tho Bombay Department keeps a 
small farm in Gujarat for tobacco work. 

A.1949. And they are m touch with yon? — Yes; I visit Nadiad and Dacca 
regularly. 

A.1950. Are you in touch with any University Professors who are teach- 
ing botany 0 — I used to have a certain amount of correspondence with one 
or two of thorn, but T am not vory much in touch with tho Universities. 

A.1951. With regard to your suggestion for seed testing hero, do you feol 
the need of n Pure Seed Act in India P— Not at present, but I think it will 
come in time. 

A.1952. With tho development of plant-breeding work, it is sure to come? 
— Yes; it will como in timo. I do not think there is any need for it at 
present, because the supply of agricultural seeds is practically restricted to 
the Departments of Agrioulture. 

A.1953. Is there any arrangement here for seed testing and certification? 
— There is no such arrangement ; I do it occosionally, when I nm asked to, 
hut it is purely a private thing, and I always do it on tho understanding 
that no certificate of mino can over bo dragged into a legal dispute. 

A.1954. The Chairman: What is your view of tlie relation between teach- 
ing and research? — I have some experience of that in England, and my i lew- 
is that people who ore to he trained to do research must bo taught by re- 
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.search w orkers. I do not agree with the view that is sometimes put forward 
that we should separate research from teaching entirely. Postgraduate 
teaching, training ot men to do research, con only bo done by somebody who 
is doing research himself. 

A.1955. What about the eonyerso effect P — Do you think that teaching has 
a valuable influence upon research? — I think it has; I think if one has got 
students to teach, one is compelled to take an interest outside possibly 
the one or two lines of research which one is conducting onesolf. I do not 
think myself that teaching, provided tlioro is not too much of it and it ib 
post-graduate teaching, has a bad effect upon research. Elementary teach- 
ing of course is death to research. 

A.1956. Mi. Calvert: In continuation of what Professor Gangulee asked 
you, do you find that University Professors of Botany take an interest in 
your work? — Yes, T have had correspondence with one of them. 

A.1957. Do they como and visit j’ou and see what you ore doing? — No, 
but we write to each other. 

A.I958. What, in your opinion, should be the agency for the ennymg 
.out of work of indirect economic value, such as plants to prevent soil erosion, 
jot reclamation of land, or things like that?— Of course, nil tho Economio 
Botanists of the Agricultuial Department have become nhsorbed in plnnt- 
.breeding. I should think that would bo the work of the Forest Botanist. 

A.1939. You would not make it any section of tlio agricultural work? — 
No; I would bo inclined to give it to tho Forest Department. There is no 
section of the Agricultural Department, ns it exists at present, which is 
■concerned with it. You might make a separate section, if it is considered 
more desirable that that work should be done by tbo Agricultural Depart- 
ment than by tho Forest Department. 

A.1960. You have suggested a Series ot bureaux; would there be any ad- 
vantage in arranging them in the order of the portions of the plant, that is 
-to say, one for the roots, one for the leaf, one for the fruit or the *ecd, and 
so on? — T do not think so. I think tho scheme which 1 suggested for the 
bureaux was that each bureau should ho charged with one of the major 
problems of Indian agriculture; I think the subjects which I suggested were 
soils and plant protection, and then tho principal crops; that is how I Bhould 
Allot subjects to the bureaux. 

A.1961. Mr. Kamat- In tho schomo you suggest, you propose that the 
Agricultural Adviser to the Government of India should be a Member of 
the Assembly? — Yes. 

A.1902. At present nobody provonts tho Government of India from 
^nominating him; but possibly, as tile Government of India feel that they 
hare not the power to initiato anything in tho matter of the Departments of 
Agriculture in the Provinces, they do not think it worthwhile to do so. Un- 
less, therefore, the Government of India, that is, the Member of the Execu- 
tive Council, feels that ho could do something, wh'ere is the advantage of 
laving the Agricultural Adviser in tho Assembly P — I think, considering the 
importance of agriculture in India, the Agricultural Service Bhould have a 
■permanent representative at tho headquarters of the Government and he 
should be free to deal purely with administrative questions. Ho Bhould not 
■be concerned with being the Director at Pusa and bo need not necessarily 
be a man of technical qualifications. 

A.1963. What I was asking you was this; agricultural problems ennnot 
possibly come up for discussion in the Assembly as they belong to a Trans- 
ferred 'subject. What, then, would be tho use of having tho Agricultural 
Adviser in an Assembly which cannot initiate anything at all P — Do you mean 
that he cannot initiate any discussion in the Assembly at Delhi? 

A, 1984. Very little at present?— I think that is wrong; that is all that I 
con say. 

A.1965. You think he could do something?— I do not think yon are wrong 
in yonr statement ; but the principle is w rong 
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A. 1966 Bnt tiint is the actual stnte of affairs; and your scheme tries 
to change that state? — Yes; my scheme Mould change thnt. 

A 1967 Then, about your suggestion to hnve an All-India Agricultural 
Association; ns the members Mould be drawn from long distances all over the 
country lion is this Association to function? — Thcie would he an annual 
meeting of the Association and at the same time, in new of the very large 
distances m India, it would hold local shows in the different Provinces. 

A 1963 But, according to you. the membeisliip is open to any one who 
is intoiested in agiiculturef — Certainly ; wo want a large non-ofhcml clement 
in the Association. 

A 19G!) 'J lioieiorc the membership might extend conceisahly to, say, 20,000 
people and would they esei meet in n general meeting? — No; a meeting ot 
the whole Asiociatinn would be an impossibility. * 

A. 1970. Theiciorc. I ash liou would ynnr All-lndm Agiicultuial Associa- 
tion be useful to the country ? — It will hnvo to he stib-diuded. 

A.1971. Into proxmcinl associations? — It might perhaps not be advisable 
to sub-divide it in .icfordnnce with the existing pioiincial boundaries; bur 
it will li.no to be sub-divided. 

A.1972. Your aim is to sccuie ndwco on agricultural pi obtains F — My aim 
is to eicato a soit of public spirit and interest in agricultural reseat ch and 
pi ogress in India. That is wliat 1 think such an Association might possibly 
do. 

A.1073. It will not bo of any use in soiling agricultural questions, or 
m showing the ngncultuinl needs and requirements of the public. In that 
respect it might fnil. Suppose the public want a solution ol a pniticular 
agiicultural pi obtain. If tins Association never meets nt all ns a body as a 
whole, how would you obtain the lead from the non-official mcinbeisi' — Tt 
could i cry well bo mot by delegates. 

A.1974. Then it comes to this, thnt it would have to resolve itself into 
committees? — Yes; you would hose io have committees certainly. 

A.197S. Do you think thnt would be a fensiblc arrangement?— I think so. 
I do not sec nny other way of doing it. 

A.1976. Sir Hcmy Lair rente: You referred to some Devolution or De- 
partmental Ilules and said thnt they were a handicap to you in doi.ig the 
necessary touring. Will you refoi me to the particular mlo you mentioned? 
— This is the rule which was communicated to me by the Agricultural Adviser 
to the Goi eminent of India: ‘It is the accepted principle of the Gosern- 
meat ot India and the local Governments that whenever mi extia expendi- 
tuio is actually incurred by the Central Government on account of the ser- 
vices rendered to Pros incml Governments by one of its officers, n claim for 
it enn be raised on the Provincial Government, and rice verm. Acting upon 
this principle, the Audit Depnrmtent insists on claims being made on Pro- 
vincial Governments for nny expenditure incurred by the officers of this 
department in undertaking any woik or tour nt tho special request of pro- 
vincial departments. If you so desire it you may make use of this intonua- 
tion m youi reply to the Questionnaire of the Royal Commission on Agricul- 
ture.’ 

A.1977. Sir Ganga Ham: Is that a departmental rule or a Devolution 
flulo 9 — It is not a departmental tuIc. 

A.1978. Sn lieu ry^Lawicnce: There is no mention of a Devolution Rulo 
in this statement? — No. I think wo should be allowed to tour for tho pui- 
poso of consultation with anothor officei of another depaitment who is en- 
gaged on tho same hue of work. 

A.1979. Si i Ganga Ham: On invitation or on your own initiative?— I One 
would natuially write to the man who is engaged ou the same hue ot work 
as one’s self, and suggest that it would be desirable to meet for the purpose 
of discussing and woikmg together. If an officei at Pusa were to put up, 
ns n reason for going on tour, tho fact thnt ho wished to discuss his work and 
its possiblo lino of f wilier development with another officer engaged on the 


Dr. F. J. V. Shaw. 



219 


same line of work, 1 do not think that tour would be sanctioned. Touring for 
the purpose of consultation with another officer engaged in the same lino of 
work would not be sanctioned. 

A.1980, Sir Eemy Latnentt: But you ore not debarred by any Devolu- 
tion Buie that you are aware of? — I do not know tho Devolution Rules. 

A.1981. They can only bo nltercd by tho Government of India nnd tho 
Secretary of State P — I understood that these rules which prohibit us to a 
certain extent wore Devolution Rules. I must say I have nover read tho 
Devolution Rules and I do not suppose I over shall. 

A. 1982. This order merely refers to a ruling of tho Audit Department? — 
I think tho Audit Department nets oh tho Devolution Rules. 

A.1983. Sir Ganga-Ram: Do you see any possibility of breeding wheat 
seed to suit the soil ot Bombay and Madras in place of cholam, lujri and 
other winter crops? — I am alrnid I do not at present. 

A.19B4, You do not tee any possibility of it? — Not of extending the culti- 
vation of wheat into the tropical nrens of Madras and Bombay. 

A.1P85. Has any resenrch been made about it? — I do not think so. 

A.198C. You think it is not possible?— I should think it would bo impos- 
sible. 

A.1997. But do not you accept the American principle that if the soil 
does not suit tho seed a seed must ho discovoied to suit the soil?— Certainly. 

A.1983. Then why do yml call it impossible? — There are limits to that. 
For instance, I do not think it would he possible to pioducc a variety of 
paddy which would grow in Scotland. 

A. 1089. I want to n«k you specially about wheat. You think there is no 
possibility of introducing w heat m the place of r/iokim, bajri, ragi and others 
in thoso two Provinces? — ] think that the tempera tnro in those nrens would 
render it impossible; that is my opinion. 

A.1990. Ilavo you any experience of dry farming? — Xo. 

A.1991. Dave you visited any such plneo in America P— No. 

A.1992. Do yon think that tho quantity of water lias an effect on tho 
yield of n crop? — In my experience in Pusa it hns a very big effect. 

A.1993. You moan tho greater the quantity of water you use the moro tho 
yield?— We do not irrigate hero. 

A. 1994. Say, in iirigntcd tract-.; have you made nny research on that 
subject?— I have had no experience of irrigation at all. 

A.1995. 1 do not lememhcr seeing it in tho Agrirulluml Journal; hut did 
you read the account of Mr. Dow nrd making o\p»t iments in my village, 
, .Gangapur? — J have the file in my office. 

A. 1 990. With two waterings, where they generally giro four waterings, 
ho produced u 25 per cent gio.Uer yield of wheal; that, I think, was due to 
harrowing. What do yon attribute tho success to? I)o you think the real 
reason is that it is duo to harrowing?— J should not like to give on opinion 
•on that, because I have not seen it. I was not concerned with tho experi- 
ment itself at all. 

A.1997. Do you know that 140 inches of water is given for sugarcane? 
Is that a good practice?— I am alrnid you arc getting mo off my subject. I 
do not know about irrigation. 

A.199S. Si) Thomas Middleton: Yon mentioned that in putting up cer- 
tain proposals (specifically in tho ra«e of tobacco cultivation) you submitted 
them to tho Director?— Yes. 

A. 1999. That is, 1 piesmne, mainly for budgeting purposes, it is quite 
necessary that the Director should know what money yon are likely to need? 
— It is also with « view to pierenting overlapping and with a view to co- 
ordination oi work between Iho different sections. It is not u mle which is 
very strictly observed, I think. 
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A. 2000 l should suppose it would bo nr^^'-'irj to tiring to tho r.oficc 
of the Director any nucli projio-.nl winch is likely to mid consult rnlily to tins 
cn t ot jo-ii r,nrk v — Most cei tmr.ty. 

A.20M. Otherwise the work uf cm li jertwn n jnactiMity inilopcuditit' 
Ikicli Hold ot tlie dcpnrtim nt » working independently? — Yes. 

A.2002 So that Pusa really reproent, a pronji ol fi-oartli institute* in 
tlii> roiue in ttluoli no «.<< the torn 'ri**earrli institute ’ in Britain?— No I 
think that is taking an «lmo? slew of the ca-e hecnn-*e, ns 1 mentioned 
cirllor in mi ewilemo hero, no nro nlono in n small (daw. Wo nro nil TOge- 
lln*» cveiy nunuto ot our hi .*« nml thtn> is nothing to talk about tjuCspt 
our tu*rk That is the sannj; thing with regard to the point ninth you arc 
ruining non . 

A 200.) 1’or example, tour plan t-l>t ft ding work hero repir'i-nt- work nhulv 
in being done at Cambridge, Edinburgh nni! Aberystwyth 1 ' — Yin, Iron, tl.nt 
point ol non. 1 nnsnndcr-divxl sun. 

A 2titt. Similarly null toga id to the troth m tho Chemical Department! 
—Vet. 

A 2'>»5 You hate in*lst<d in jour rudemv on the t**<*d for more frequent 
meet mgs between r*>onrch worki-rai-Ye*. 

A 2* Hr' You propose to secure tlmf ohjeil hi orpioining tin- worh in 
bureau's?— Yes. 

A.2iW7. The distances in India nro lory great, mid tho difficulty of getting 
gathering-! of considerable cm* is also grail. Do yon not think if jmi had 
these eight ntoreutrpcd hurt mix, it might preient re- enroll iror) era mooting 
ns frequently os thoj ought, rathtr than lime the effect of bringing them 
togetlin f— 1 cannot ».ty Hint that jioint of view hud oecurrel to mo. 

A.'.’tXVh l n*k for thin reason; we hneo a Ue*w irch Cauned, ns you know, 
in Britain, vro nro organised more or le-s on the lines of your bureau*. ; wo 
did think at one time ol arranging tot ot mgs of tlr* separate groups, hut we 
lonnd that in fact tin* interest* wore *o numerous that much more frequent 
tneotinp* lotdd h<> arranged if « ft<w workers who were engaged on a specific 
point were wupoweted to tmpt m. and when tho uccc*Mty nro r e; that I* Itow 
we solved tho dilSenltj i~Ye*j ; 1 do tint *t e that that i> futidameti tally opposed 
to i.hnt f base put forward in toy note. 

A.SOftk It is not fundamentally opposed, the object is the san.cf — Yea. 

A.2010. But tho effect of orgnniilng by bureaus, might be to present the 
vers- object sou have in mow; at least, this is what we have found in oiir 
espVricnco. The fact is that tho more yon attempt to elavify on jiaper tho 
subject* on which agricultural rc-cireh worker* are engaged, the mort diffi- 
cult it l-cronios to arrange lor frequent neeiiugtr— Ves, cottatnly. 

A .2011. Vti’M whole object would bo »voured if hy cwne means it was 'un- 
derstood tlrnt workers would meet frequently mid their expenses could be 
jiu'tl— That would go scry for towards re-cun a,* what ic my object in this 
note. certainly. 

A .2012. In contus tioti with the training of Indian students you referred 
to •■oino disabilities under which they labour. One i» tho ollnons one that 
Trench and German are not language', that nro taught in the schools, mid 
you think special measures should ho talon to oscrcomc that dtfheuHy? — Yo-»; 
nfc tlie Inst meeting of the J’usn Council wo discussed that point ’mid the 
possibility of obtaining a tutor m Trench and Gtrnmu. At tko picsont 
moment in my own tot turn 1 try to giie n little instruction in German to my 
ftudent*. 

A.O'HH. But tho more tcriou* difficulty rectus to bo the lack of grounding 
In mathematic*, jihjstc* and chemistry?— Te*. tint «s the more scrioii- 

dillicultj , 

A "Oil. There would appear to be no inherent reason why that particular 
difficulty ehoidd not bo Temovod? — No, there is no reason why that should 
not bo removed, but wo cannot do anything to remove it hero. VTe can do 
something with regard to Trench and Gorman. 
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A. 2015. You are pointing out that the training is defective? — That is the 
defect in the Indian University training ns far as the students who come to 
us are concerned. 

A.2016. In answer to Prof. Ganguteo you said you would rather not have 
any association with a Umveisity ; do you not think it would greatly add to 
the attraction of Pusa Irom the students’ point of view if they were able to 
take a degree as the result of their study lioie? — I am afraid of that sort 
of thing interfering with the rcsoaicli work of economic value which we have 
to do. Yon see a good many of our investigations are of a kind on which I 
do not think a Umveisity would give a degree. 

A.2017. I ask for this reason; we hnve at the present time, I suppose, 20' 
or 30 research studonts in training in Britain in connection with agricultural* 
work, and oi those who go to Cambridge I suppose quite half will take a 
degree while they are pursuing post-graduate studies; from the student’s 
point ot view tho possibility of qualifying for a dogreo certainly adds to the 
attraction of the post-graduate course. So far as I have heard, there has 
been no difficulty raised from the standpoint of the institutions? — I was 
speaking purely of my own section. My section is more difficult from that 
point ot view than any othor, because our work is on plan't-breeding, as yon 
know, and n problem in plant-breeding takes a long time to complete. It is 
very much more feasible in some of the other sections. 

A.2018. We have the difficulty which you indioate in plnnt-breeding, but 
you have tho advantage over the British plant-breeders that you can put 
through two or more crops in a season? — Yes. 

A.2019. In Britain wo hnve one crop in a year to deal with and therefore 
it is not a very suitable subject for a lcsoarch degree? — Yes. I might give 
yon an instance from the work going on now in the section. In the cold 
weather of 1924 or 1925 one of my students took up some cross-breeding work 
in gram; that particular student only got as far as the first hybrid generation 
in the next year. The present lot of students are carrying on that work but 
they will not finish it. I should think three generations of students will hnve 
passed through before that work can be published. 

A.2020. That applies to your own seotion; not necessarily to other sec- 
tions? — It does not apply to other sections to the extent to which it does to 
mine. 

A, 2021. Viofessor GanguUe: But even in your own section students could- 
undertnko certain research dealing with plant-breeding. Take, for instance, 
the morphological character ot arhar flowers; one of your students could 
undertake that problem and see what relation exists between the morpholo- 
gical structure of that flower and immunity of the plant from diseases? — 
Yes. 

A.2022. You will agree with mo that that is a problem which could be 
undei taken by a post-giaduate student, and it is a suitable subject for a- 
thesis? — Yes, provided he is going to stay there for four years; four succes- 
sive seasons I should think would be required bofore you would be absolutely 
certain which way the resistance to disease was going with a particular 
morphological character. "We have now hod two seasons and I think we want 
two more. 

A.2023. Sir Thomas Middletom But, from what you have already said, 
I think you would agree that so far as tho giving of instruction in plant- 
breeding is concerned, you are more favourably situated under Indian condi- 
tions than you would be in a temperate climate? — Yes, I think so. 

A.2024. You have a wider range of crops and a more rapid growing; 
season? — That is why I consider we are likely to get better results by training 
men here for the Agricultural Service than by sending them to Europe. 

A.2025. Dr. Hyder; Are those students whom you are training here in- 
receipt of scholarships, or are they probationers? — I will answer that ques- 

Dr* P. J, P. Shaw. 



222 


lion aitcrmaids it I may. Some hnve scholm ships and some pny their own 
way; I really could not tell you how ninny off-hand. 

A202C. Sir Jotncs AfacJvcnno; Theie nro no scholmships given by Pusa? 
— I do not think so. 

A 2027. Dr. Ryder: With regard to your being linked up with, other officers 
working in the Provinces, w ould it suit you if yon had an opposite number, 
wiy with legal d to botany, in ntt the Provinces, and your correspondence 
were officiallyrwagnised ? — I am able to correspond with diem now. 

A 2028. But you are not able to meet thorn? — I do not say I haro so much 
difficulty m meeting them as they have in meeting one another. You see I 
can, subject to certain limitations, tour nil Indio, but the man, for example, 
who is working on tobacco in tho tobacco farm at Bombay cannot very well 
go to the tobacco farm at Dacca. 

A. 2028. So that tho chief thing is to bring these men together?— I think 
so. 

A.2030. tinder you? Is that the idea? — I do not necessarily wish to put 
myself at the head of a hierjichy of Economic Botanists. 

A.2031. With regard to tins question of post-grnduato teaching I am 
going to read to you a Resolution of the Impeiial Conference of 1926, and 
J will ask you whether you agiee with tilts pnnciples laid down there, “The 
first requisite in a candidate for scientific sen ice is a thorough grounding in 
science m its blondest aspects; it is only on tho bnsis of such a training as 
is given by a well-conceived honours course in science at a University that a 
supen.tim.ture of specialised training can be soundly built”?— I agree with 
all that. 

A.2032. “ The sub-committee welcome tho increasing importance which 
Universities nrc attaching to research and the tendency to emphasise tho 
essential connection between higher teaching and research work.” Do you 
agree with that?— I agree with that, ccrtniuly. 

A.2033. Where does Pusa come in here? — I think we do both the higher 
teaching and the research woTk. 

A.2034. On a sufficiently Inrge scale?— About 90 memoirs of a botanical 
series of the Department of Agriculture in India hnve been published. Of 
these about 50 linvo been written by office) 3 working in tbe laboratories at 
Pusa. 

A.2035. You say officers? do you mean students? — No, I moan officers of 
the Indian Agricultural Service. 

A.2036. But we want more memoirs from tho students P— Yes. 

A.2037. I mean this has a hearing on the training of students?— Yes. 

A.203S. Th» members of the Agiioultural Service are quite capable of 
looking after themselves, bnt what would hnppen if you all disappeared?— I 
do not quito follow your question. Do you mean tlint tho post-graduate 
■students here should have more ohancs of publishing work? 

A.2039. Yes? — As I have just endeavoured to explain to another mem- 
ber of the Commission, in my own particular subject it is almost impos- 
sible for a man who comes for a two years’ 1 course to carry tlnongh a 
line of woik to a point at which ho con publish it. When the parti- 
cular example which I mentioned jnst now is published I shall edit it as 
a joint effort of all the men who hive been engaged on the work. In ray 
own paitionlar subject I do not see how a man can publish a piece of work 
which is his own in the two years that ho is with us. 

A.2040. The Resolution alieady leferred to says further, “ Specialised 
study necessary for seiontific officers should be mainly of a post-graduate 
naturo." Is that light P — I do not sec how it can be anything else. 
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A. 2021. And again, 11 In neeordance with the usual pi net tro of Univer- 
sities such specialised study should lie taken under men who nro engaged in 
icsenreh in the holds concerned.” Non 1 pul jon this question : U wo sent 
inen tram tlic Indian Universities to yon who lmd n good grounding in the»© 
subsidiary subjet ta, would jou like to take these men to train under your- 
self P — 1« nlmt capacity? 

A .2012. As ptc-t-giadunlc students of tho section? — Hut surely thnt_ is 
what wo mo doing uowr. I take my post-graduate students l'tom Indian Uni- 
versities. I take men who have already taken an M. Sc. degree, if possible. 

Is that not what yon mean? 

A. 201.1. I meant that, bul you take only two men. Can you not take 
more? — 1 have not the room toi more. 

A.20M. If you note given mme accommotlation and equipment? — Yes. if 
wo were given mote accommodation and a larget stall, instead of taking 
only 2 a jour we might take 4, But I should not rare to tnl.o more than 4 
lieeau-e I should not feel that I could give mj personal attention to more 
than that number, 

A. 20 15. As regards representation in the Assembly, this matte! has come 
up not only ftt your evidence hut also m the evidence of another gentleman. 
Do you know that an official member in the Aa'embly, unless Jio happens to 
lie a Membci of the Viceroy’s Couniil, 1ms got lo leave hi. ideas and opinions 
outside the door? lie has simply got to Mt and vote quietly Tliat is wlwt 
an official member does? — That i* highly regrettable indeed. 

A .2(116. Sir Uanoa Ham: Do these post-graduate students, who come to 
you, come with an eye to getting Got eminent m rvire or do any of them eoine 
with a view to starting work on their own* Do yon get these students fiom 
tlio tnlukdar and big landlord communities? — No; that I think is one of thr 
most serious diflieiilties. I»in< ticnlly every student who comes to in lomes 
with the idea or getting Milwctpient empjoymenl under Government and what, 
in my'opimon, is needed In India is that the big Indian tondowtiers should 
be inure inclined to eoud tluir eon* for training tn apileultuie. 

A.201T. That 1ms no! been done yet In the tn*e of talnkdars and sutli like 
people?— 'No application has yet been mnde to me by a man who would not 
at the end ol lus course have accepted a Gov eminent pet. had it been offered 
to hint. Ore of the students I have got at present in the section has a cer- 
tain amount of landed property, hut he would certainly take up n post in the 
Snpettor Ferrite it it wire offered to him. 1 do not think that i have had 
anybody coming to me lot Itnining with the deliberate idea of returning to 
the patciitnl e«tnte nnd increasing the outturn ol his home Farm. 

A. 20 IS. Ure/cj.oi (ianotih t: Would you e\pn‘"< your views on the working 
of the Hoard of AgririiUnte 5 ’— The Ilnaid of Agriculture Ins not lieoit, in past 
roars, of Aorj* jrri‘«t interest to H'fa'iitifu* ofTuvfji of tiro fuel mu A&ru'uiiuutl 
Servile lninu-e its constitiitton is Mich that it is renreely poc-ible to dt‘c«s' 
technical problem 1 , such as scientific olheeis Jmve to deal with. The Ihrnnl 
of Agriculture levs been toneeraed more with ndnuuistinthe question, mid, 
very largely, with questions about cattle. As far os J am ppreennlly ton- 
corned, tit recent years the lion irl of Agriculture meetings have bom rathet 
dull. That is all 1 can any. 

A.20lfi. Do vou think it <nu he revived and made a veiy us, did instuu- 
tionr— No. I think the flonid or Agriculture would always find its lime 
taken up with discussions of an administrative nature, It is not a suitable 
body for {lie discussion of scientific questions. 

A.20YX Would you like lo revive the Sectional f’onlereuce*?— 1 should 
like to t'viive the same sou of things p« meetings of tln«o bureaus which 
I have siipgisted. J think that K a moie jiiofitnhle line. 

A.2051. A'fr Thornm MhbHi'ion: Assuming that in the lufnre n demand 
were fo nri'e lor po-t-gradualo ti niton? in your spbjiKt, do we uuth'f Amid 
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■tint the limit of 4 students which you have mentioned is duo to tho lack of 
teachers and of laboratory accommodation, and that there is no limit imposed 
by the facilities which the natural conditions of Pusn offer, or by the problems 
which remain to bo tackled P — There is a limit by the natural conditions 
which Pusa offers. In stating that the maximum number that I could take 
would bo 4, I was supposing that tho botanical area which you hare risited 
this morning is to romnm tlie sole area available for my work. Given in- 
creased laboiatory accommodation and an extra staff I should take about 4 
students a year If you go beyond that, you have got to giro me more land, 
that was tho point. 
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Dr, W. McRAE, M.A., D.Sc,, Officiating Imperial Mycologist, Pusa. 
Replies to (he Questionnaire. 

Question. — t (h) (/I Tho Out ml Govotnmui.t will ulunjx lie deeply 
iiiti'iosU'd in n&riuiltrirc « Inch js the m.iin employment of the prosit 
majority til tin* pt nple of Indin. 80111c of tlio activities of tho Control 
Government Low ards the improvement of wRnonUuvc tvro tiring itirricti mil 
dueetly »n tlio Agrirnltnml Research Institute it Pnsn, tho imperial Insti- 
tute of Dairying sit Dmtgaloio and the dairy farms nt Knriuil and Wellington 
and indirectly hy the levy of cesses on exported cotton and tea in ordoi to 
provide funds for tin* ('‘•out ml Cotton Committee mid the Indinu Ten Associa- 
tion to further the ninny interests connected with those two crops. If Govern, 
went would levy n small < ess mi the othci m.iin exports of agtiriiHurnl piodure 
mWi ,is food groins, oil-seeds, fibres, tobacco, eoffeo, rubber, npiccs mid 
immure., an interne xuflieienlly large would he secured to enable Government 
to finance operations In further agticulLurol improvement in us widest sense 
to mi extent eoninKiiMirate with the need. 

For the nilmitiistrntion of suih a fund an Advisory llimnl might In* set 
up representative of thi vat ions inti re-t-. ft would consist ol inemlw r. 
rs presenting «lu* Departments of Agnmltinc iu iiiitish India nmt the tndmu ’ 
tstttteij member;, for loont ngnenhurid interests and for trade and nmnn- 
fat curing interest*. It would In* an All-India bud). Its turn turn would he 
to initiaie and entourage ri'rotib, experiment and demonstration, to 
examine schemes of work and t«r nllocnte the it eri-wiiy funds to tarry 
them out The organisation is intended to anpplt me tit the work being done 
by Departments ot Agriculture in the Provinces anti States. It is iti no 
wax meant to t clinic Provincth of work they should mid cart do; it is 
meant to help where help is reunited, penunnent secretaries would he 
required who might divide the uetrvities toman lint ns follows; (I) imp-pro- 
(liiction mid improvement, fl!) animal Imsbiintlrv, dallying and fodder-crops, 
(.1) finance, economies ami en-opeiaf ion. ( I) iirigntrou mid engined iitg am. 
(ij) irop profcctinn. 

The secretary tn clmltte at crop protcttimi would deal with plant (list axes, 

* inset) attacks mol tin* lie* tr tut ton of tiops in wild nuinials. An example 
may lie tnV.cn us to bow muIi an organisation would function with respm 
to a disease Altet considerable ohsetvution it lias heroine evtiilihxhed that 
tnoiiie di-e.isi- of «ugnrtnne exists in several toilettes nt rone in tert-iin 
ct litre* in must of the Pniviincx of Indin, e.o., the Pmijnh, the Pnitotl 
Province* Jtilicr, IJengnl. Assam, ltombnv mid Mad tax Iwilli on thick and 
mi thin times, The th»c«*e is widespread in posiifmi hot its extent is not 
yet known definitely. The immediate problems Unit need elucidation^ art 
U) what is the extent nt the disease tit the utrioiis tone growing regions, 

(I 1 ) wiint hi's titles if tntise. it any, and Ct; how i- it spread and to what 

extent 

TJie requisite information ftboui the first point can V found be-t for 
each Proviwe by tilt stall in that Proviltte The other two points should 
Ik* worked out jointly hv flu* staff in rite Impel ini llep.tr threat mid those 
nr the Province i mid States. Adequate experiments to find the pie- ride 
lo s - will have to be done ip trophal India on thiik emus nnd in Norther » 
Jatlm on thin tarn's. At pic cut experiments are being dote* on tint k 
< tines at foimbatore trod on thin canes in Plata hut what i* Vtim dotic 

in other Pi or hires Is not vet known. A defntiio ro-nrdiiwttetl set of field 

experiments i- ret)iiired in various part- of India by several worker h, Vn- 
tietes'nn duplication silting some tinea of wtuk due to ignotante of whnf 
ih being done ebew here would be tlintifi’iteti nnd nc< i Mary dnplirntinn 
tilting uthnt lines would be propetlv provided lor. Modi lidwroUiry walk 
In* nbo to bo mrnngtd nceordinj; to tho i-kiU and iirtcre-tt of tho ?evorirl 
irmhef* mid tlm futilities uviiilnbli* or capable of being prov ek'd anti moiier 
mnv he required to finance these iptivilie,. 1 < 
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The Advisory Board uould form a committee of Entomologists, Plant 
Pathologists and Agriculturists taking cnro to see that the fullest contact 
lias made with all the interests concerned. The committee would formulate 
o scheme of work; see uliat staff was available in the Provincial, State, 
and Imperial Departments, allocate the problems amongst them and estimate 
jvhnt amount uould be required of the Advisory Board’s funds to supple- 
ment what could bo provided by the Provinces and States. The report would 
be approved or modified ns the case might bo by the Advisory Board which 
would allocate the necessary funds or os much as was available. The 
members of the committee would carry out the parts of the scheme allocated 
to them and report progress peiiodicnlly as might be arranged to the 
secretary for crop protection who would keep each individual of tho com- 
mittee and other persons interested informed of the progress of the work. 
Meetings of the committeo uould bo arranged when necessary. Each indi- 
vidual worker would be responsible for writing up bis own work for which 
he would got duo credit in publication nnd the compilation of the final 
report would bo the duty of the secretary for plant protection. With such 
a scheme Directors of Agriculture in Provinces and States and all persons 
interested in disease probloins would know exnctlv whore to go for infoimn- 
tion, as to what lmd been done and ns to tire progress of work being done 
and, wlint would be nn inestimable boon, could make arrangements for being 
supplied with information from time to time ns it became available. Tho 
' responsibility for tho means for bringing to tlic notice of cane growers 
whatever methods or measures Imre been worked out for the amelioration 
of .the effects of disease usually falls on the local Agricultural Departments 
who might be helped in certain circumstances as rcqnired. 

Tho scheme depends entirely on tho provision of an adequate fund to 
be placed at the disposal of the Advisory Board. Advice backed by finan- 
cial help will always be eagerly sought after but without the financial lever 
tho advice of such a Board would not, I think, receive the consideration duo 
to it. 

<I») Work awaiting funds: 

(1) Study of soil fungi Tiie soil is not simply n congeries of pnrticles 

pneked together moie or less firmly but it is teeming with 
various organisms that have a beneficial or a detrimental 
influence on the plants growing ill it. The role of hactetia 
in the soil has been investigated to some extent and a con- 
siderable volume of helpful knowledge is at the disposal of the 
agriculturist. That certain fungi work on the oiganic nnd 
inorganic matter in the soil to mnke it available ns plant food 
there seems to be little doubt, but this subject remains still 
to be studied in India. Some harmful fungi in the soil such 
as members of the genera Fi tsarivm, Pythhim and Rhizoctonm 
have been studied to some extent because they attack the crop 
itself but much remains to be done on this whole subject which 
is of economio importance. 

(2) Study of sugarcane diseases. So important has this subject become 

that a special staff would find full employment for a consider- 
able number of years. The new canes bred at Coimbatore have 
opened up possibilities of disease resistance that would repny 
consideration. 

(3) Study of fungi parasitic on the rice plant. Many fungi are found 

parasitic on paddy in certain circumstances. Occasionally one 
of them causes appreciable loss in restricted areas Such a 
case was tho outbreak of Piricularia in the Papannsam taluk 
, of the Tanjore district in South Iudia in 1017. Great damage 

was caused over 1,700 acres but next year fortunately the 
disease was absent. Though the necessity is not immediate, I 
think a mycologist should take up the investigation of the 
fungi on paddy as a form of insuioncc. If ever a disease 
became epidemic on paddy nnd could not be restricted, the loss- 
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would be too appalling to contemplate. Wo should, nccoidingly, 
be prepared with n full knowledge of what fungi are present 
and of the reactions of the plant to them. 

<4) Diseases of cereals lequire for more intensive study than they 
have had so far in India, e.g., the life-histories of some of the 
smuts on hajta (PrnniscUim ipphoidnim), juai {Androiwgon 
sorghum), Kodra (Paspalum sciobiculatum), ravan (Panicum 
frumcuinctiim) and rice nro not fully known. 

(5) Diseases of vegetables have, been touched very slightly. 

(6) The virus group of diseases of which mosaic is an example has 

locoived little or no attention but tho problem has become 
urgent on sugaieano. 

Question 2 (?i). — A two yeais' course in plant pathology is provided 
und two students each year can be taken. Students who have a sdenee 
degree of an Indian or foreign University or a degree of an agricultural 
■college in Indin are eligible. Tho>-e who linvo done well in botany nre 
chosen. Plant pathology i* not usually taught In colleges and Universities 
ns such so that post-graduate students taking the course know only such 
■examples of the main groups of fungi as come within the course in botany. 
What is essential besides tho knowledge and the training that the subjects 
of a degree course provide is a good knowledge of plant anatomy mid plant 
physiology and where that is present there ie no iuherent difficulty in 
giving tho requisite training in plant pathology within the time to fit a 
■student for a post in a mycologieal laboratory so that lio can take up 
research work. During the two years, however, most of a student’s time 
is taken up in acquiring knowledge of facts and methods and only simple 
.problems in investigation can bo undertaken. Provided n student hns a 
good scientific education and has the spirit of investigation the com so is 
sufficient to train him to the point where ho can begin research work him- 
self. Men who undergo the post-graduate course in mycology look for 
employment in two directions, to the Universities ns lecturers in botany 
and mycology and to the Departments of Agriculture. The present method 
•of recruitment is suitable for the fir-t hut does not adequately meet the 
■ needs of the latter. It would be preferable for Directors of Agriculture or 
whoever be the recruiting authority for the Province to choose from among 
the diplomats of tho agricultural colleges or graduates of tho Universities 
or others the men they wish trained in this subject for their Provinces. 
Such men would be training for a definite post and would not bo hampered 
by uncertainty ns to their future and tho fear of unemployment. After 
passing through tho course they should have n few .veins ‘crvicc in their 
■departments and if their work justified expectation they should lie sent to 
a foreign college for a year or more according to circumstances to under- 
take a definite line of study. They would go with a personal knowledge of 
the work they bad to do in their own localities and with a mature mind 
capable of estimating new methods, of appreciating new points of view and 
of measuring themselves with their fellow-workers. Tlio cost would be 
well repaid by their increased value as investigators in tho realm of plant 
pnthology. 

Seeing that the standard systematic work in mycology, Snccardo’t. 
u Sylloge fungomn,’’ is written in Latin and that much of the be't work 
along certain lines is written in German and French, a knowledge of those 
languages should he considered a necessary part of tho mental equipment of 
a mycologist. A language teacher ought to be appointed to the staff at Pusn 
for the benefit of post-graduate students and tuition in these languages 
ought to bo part of the training. Studcuta tn otliov subjects than mj oology 
would be benefited equally. The Students in mj section at present en- 
deavour to leftrn to read descriptions of fungi in Latin and German but 
the time at my disposal to help them is so limited that a special teacher 
for the purpose is really required. 

Considerable benefit would accrue to tlio Kesearoli Institute if a wbob- 
iimo Director Wore appointed. At present the Director, being also Agricul- 
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tmnl Advi«-ei whose duties and lospensibibties omsule tile Research Insti- 
tute have unloosed i cry considei.ihlv in leccnt veins, has only a part of 
Ills time to devote to the Institute nml is mvnj from Pubs for a considei- 
able ptuoil each jeai The Joint Director is immersed in tlio imnutice of 
•idimnistintion mid being also Head of a Section has not the time nor the 
authontv to devote to geneial questions that affect the sections. Besides 
.1 whole-time Diicctoi, I feel suie would leliove reseaich officers of much 
administratis e woih of a loutine nature that at present dissipates their 
cnei pies and leads to mueh waste of time and sonu tunes to n'loss of Keenness 
The present organisation is at best a ninke-shift hionfiht about fot ica'ons 
of economy which have now disappeared. 

Qwistion 13 (i) — A paper on the “Dissemination of Parasitic Fungi 
and Intel nnl Legislation ” hj Dr E S. Butler diseusses the methods h> 
which fungi that cause plant diseases spiead oier comparatively short 
distances ns from Province to Province or Stnto to contiguous State and 
also ovoi long distances as from continent to continent or State to State 
separated by a wide ocean ot very high mountains. The spread of plant 
diseases is brought about bv the tinnsferenco of spoics and mycelium bv 
means of the wind, watci, animals, insects and man The mynlnim of 
a parasitic fungus does not ns a mlo live long in the absence ol the plant 
on which it grows and is thus of comparatively little significance ns 
ti nnstcrnhlc infective material l>y tlio agents mentioned eseept man. Spoics. 
produced usually in enoimnus numliers in exposed positions, aic the main 
materials disseminated. All the agents can transfer spores for short 
distances but only birds, insects, wind and man can canj them long 
distances 

Long distance or discontinuous sptend niny lie considered first. Migratory 
birds and insects sometimes travel very long_ distances mid spoies Lave , 
been found in Jmgo numbets oil parts of their hodies. Particles of dust 
compnrnble in siro to that of spores have been blown for thousands of 
miles nfter being earned into the upper ail bv volcanic outbursts anil 
violent storms It Is natural to ovpoct that spores would be caniecl in 
this way too. IVeie tins so, the diseases which they cause would be woilel 
wide. But n considei ation of the distribution of the better known plant 
diseases does not justify this supposition. Tlio evidence is rircuinstnntinl 
hilt it is so substantial in volume that wc limy take it ns a vvoiknble pro- 
position that infection by spores carried through tho an from l emote 
countries is not a contingency that need be taken seriously into account. 

There is abundnnt evidence, however, to show that many plant diseases, 
at first confined to limited arc ns have, owing to ilio activities of man in 
trnnspoi tmg seed and living plants over long distances, been eairied to 
regions in which they did not previously ovist. Evnmples me the blnik 
rust of wheat, the late blight of potatoes and the leaf-disease of coffee, ^ 
which have followed thcii respective host plants into most countries into 
which they hove been introduced ns a crop, and the mosaic disease of sugar- 
cane once" confined to the eastern tropics now oeems in almost all enne- 
grovving countries Xearly ovety infcioducod crop in India has one at least 
of the diseases to which it is subject in the cnui.trj from which it came. 
Some years ago a ease occulted in Coimbatore ulien a small pnrcel of sugar- 
cane setts from nbioad attired at the Cane Breeding. Station with pineapple 
disease which docs not occur in Coiinbatoie nor has it been found nnv where 
m India. 

In early days, when means of communication were scanty and voyages 
long, the discontinuous spread of plant diseases was slow but at the present 
day steam has speeded up communications to such an evtent that almost 
every region of the vvoild lias been brought so close that parasitic fungi 
can live duiing the timo lequiicd to tiav oiv-o the intervening distances and 
as boon ns airships become an established means of communication the 
last deterrent in time and space will have vanished. 

Parasitic fungi, then,' travel in association with their lio>t plants hut, 
as tho fungi themselves cannot be effectively dealt with directly ana vn 
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many oqscs cannot be detected l’»j '.m c.\nminut7on at the poit of entiy, 
the lemedy lies in tlie prffpei tontrol of the importation of the host plants 
with n view to see that the plants come in free fiom disease. Foituimlely 
India is geographically parwculnilj noil situated fiom the point of view 
of controlling imports. On tlic north the Himnlmas are piactienlly impene- 
trable and the other boundaries are occim gut. Only tluough Baluchistan, 
and the eastern bouudniios of Biunm is access available bj the continuous 
spiead of fungi. Across flic nnrnnv strait fiom Ceylon, too it is possible to 
receive infective material but Ceylon hns n well adininiBtei od Pest “Act” so 
India is protected quite effectively in that direction. 

In 1914 the Government of India passed the Destiuetive Insect* and 
Pests Act and subsequent!) made several notifications undei that Act 
In forming the list of diseases to be guaidcd against one has tn, take 
into consideration (1) the destructive diseases lihely to be imported, (2) the 
factsthat Lho degree of destuictiveness in ono eountiy is no (ertain indica- 
tion ns to the possible viiulence nhen a disease is intioduced into another 
country and (3) the fact that too exhaustive a list would be irksome and 
hampering to trade. The lust consideration is dependent on our knowledge 
of diseases in other countries. Tlio most destructive disease- are known ill 
most progressive countries but a gi cat deal has to be done m every country 
and especially in countries whole scientific methods are hardly yet applied 
to increase tho knowledge of parasitic fungi especially on economic plants 
It is such diseases that have been listed m tho notifications because we 
fear they will ho destructive ill Tndin. To meet the possibility of a disease 
of little account in another country being destiuetive in this country tl.oi e 
is no provision in the notifications for we have no cutoiia by which to 
judge which aro tlio likely ones and they could .only be guarded against by 
tlie total prohibition of imports of all living plants, an ideal position 
which India is not ready for jet, though fortunately she is even now to 
a largo oxtent self-contained in the v ay of most crops and important mnsery 
stock of an economic value The list of diseases is a modest one nnd 
tho application of the measures of the Act cannot ho said with the least 
degree of truth to be hampering to trade. Briefly the items aio: 

Potatoes ngainst wait disease. 
t JTeven lubber plants against Pomes srmitoi/ us. 

.. Sphacrostilbc repent. 

, ,. Fusidaclinm ■»)?» eroipoihm. 

Sugarcnue .. Itoot-disoases. 

• ' _ ,, Pine-apple disea'o. 

Serch. 

,. Criimmosi*. f , . - r 

., ’ Mosaic. ' 

Fiji disease. 

Coffee and Row a to be impelled" from America only by tlio Mntlrns Agri- 
cultural "Department 

Tho strategy of tho Act is to tackle the disease beyond the frontier by 
seeing that plants are free from specified diseases when they staTt on tlieir 
journey to India. Dependence is placed on a certificate front a phytopatlio- 
logical institute supplemented in the case of potatoes by tho consignor’s 
certificate. In tho case of coffeo and Tic ecu rubber nil additional safeguard 
is provided by having the certificated plants come to a definite ngonoy in 
Judin (the Madras Agricultuinl Department). While in the case of Fiji 
disease of -sugarcane resort, is hnd_ to total prohibition from the countries 
in which tho disease is known to exist. 

•As in all preventive me.isuies it is difficult to gef diiect evidence on 
which to form, an opinion as to tho efficacy of the Act, lint it is significant 
that the< diseases listed have not come into India though imports of all 
the hostjilantsilrnvo been made since 1914 when the Act came into wire. 
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The officials whoso duty it is to see that the regulations are complied 
with are the customs officers at the various ports. So long as they act 
literally, mnko no exceptions and fearlessly refuse entry to consignments not 
fulfilling the regulations then the Act is being efficiently administered. In 
the declaration form given to passengers on entering an Indian port for 
the purpose of customs duty no mention is mode of the restrictions on the 
import of seeds and living plants and this is n possible means by which 
a parasitic fungus might evade detection because of the lock of knowledge 
of a passenger. A note in the declaration foim would be useful. 

Certain scientific officers are by notification granted some specified 
exceptions to the restrictive provisions and this is safe as each officer hns- 
nv.nlable both mycologicnl and entomological advice hut any other exception 
not granted by notifications is a source of danger. For example certain 
potato growing districts in Bombny arc dependent on the annual importation 
of Italian “teed ” Tins seed was by notification granted exemption from 
the production of {1® consignor’s certificate that the plants were not grown 
within five miles of an infected field. Last year suddenly a consignment of 
potato seed from Germany was landed in Bombay without a certificate and 
exempted by an order of a secretary to Government. Germany iB one of 
the countries badly infected with wnrt disease the one. against which protec- 
tion is sought. Thus it lias come about flint the piovitions of the notification 
lmvo become nugatory and afford no protection against wnrt disease of 
potatoes Only by notification should any modification be made and no 
exception should over be given that is not actually mentioned in the 
notification. 

(ii) The continuous spread of plant diseases within a conntry or a conti- 
nent is quite a different matter. Here all the agents of dissemination play 
a part in spreading infective material for shorter or longer distances and 
season by season extend the area affected and most of the agents are at 
best only partially controllable. 

With the more accurate knowledge of the came and the progress _ of 
disease many methods have beea devised to meet the need for combating 
the multitude of diseases to which plants are subject. Some of the more 
important are enumerated. It is of course just a list of methods not by 
any means exhaustive and very often more than one of these methods is 
adopted against any one disease. 

1. Killing the causal organism on or in the plant, c.0-, steeping seed 

of Sorghum rulgare in a 2 per cent solution of copper sulphate 
against smut and exposing potatoes to a temperature of 60° F. 
to kill the mycelium of phylophthora incesians that causes 
late blight of potatoes. 

2. Cutting off affected parts of n plant, c.g., pruning Hevea rubber 

against pink disease, coffee against die lath, fruit trees against 
vanous stem and branch diseases. 

3. Uprooting and removing affected plants, c.g., rogueing potatoes - 

against wilt, sugarcane against mosaic. 

4. Using protective sprays or dusts, (n) applied to the plants, e.g., 

spraying coffee with Bordeaux mixture _ against leaf-disease, 
spraying JLcvea rubber with Bordeaux mixture against second 
leaf-fall, spraying vines with Bordeaux mixtmj against mildew, 
spraying arecanuts with Bordeaux mixture against mdhali 
disease, dusting grapes with sulphur against powdorly mildew, 
dusting seed of Sorghum, vulgate against smut, steeping wheat 
seed against smut, painting cleaned wounds of trees against 
several diseases such as coconut pahn against bleeding disease; 

(b) applied to the environment, c.g., soil sterilisation with 
formaline against dnmping-off of tobacco seedlings, sterilisation 
of implements as knives in the operations against hud-rot of 
' palms and flowers, bags, etc., after steeping seed. 
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5. Avoiding susceptible varieties and using resistant varieties, e.g., 

"Pusa 4 wheat in the North-West Frontier Province because 
it is resistant to rust and stands up to the wind, changing 
from shaftal to beneem as a fodder because the latter is liable 
to an epidemic leaf-disease, substituting Bombay gram, for 
Burma gram to avoid wilt, substituting exotic varieties of 
ground-nut (from the United States, Japan, Mauritius, etc.) 
to escape tihka disease. 

6. Practising crop rotation in order to starve soil fungi such ns 

Fusanum and Xhizoctonia. 

7. Avoidance of disease bearing material os in selecting setts of sugar- 

cane for plnnting. 

8. Avoiding manure on which diseased plants have been thrown 

especially with regard to garden crops. 

9. Avoidance of disoase infected localities, when getting seed or new 

stock. 

Self-interest makes the grower attend to the various methods enumerated 
except perhaps in the last cases where he may not he so careful to safe- 
guard his neighbour’s interests. There, in very speoinl cases, legislation 
would bo beneficial. 

(1) in legalising a campaign against a disease with a view to confine 

it within limits, 

(2) in suddenly providing measures for dealing expedittously and 

drastically with a newly imported disease, 

(3) in stopping the movements of possibly infected plant mnterial out 

. of a badly infected area or into n diseasc-irco region. 

The campaign against the bud-iot of palmyra palms in the Godavari, 
Kistna and Guntur districts has been carried on for nineteen yeais. Itr 
1908 the death rate was 80,000 per annum, in 1920 it was 8,000 but in 1925 
it was 17,000. The disease has not been eradicated and it is an example 
of the extiaordinary difficult}’ of suppressing a disense once it has a good 
hold. What, has been done is to reduce the magnitude of the loss and to 
restrict the sprond. 

The second benefit would lie had if a disoase like that of wart disease 
of potatoes got into India, Nothing but prompt measures carried out 
drastically would give any liopo of success. 

The third possible use of legislation is very limited and would bo appli- 
cable in only a few special diseases that were carried nbnost exclusively 
on the plant parts and not by spores and where tli6 locality to he pro- 
tected or defended against was peculiarly isolated. Madras is the only 
Province in India that has a Pest Act but T think each Province should 
consider whether it should have the legislation to enable these measures to, 
be earned out if they became necessary. Celerity being on important 
factor in the initiation of the operations it would take too long to assume- 
powers after the necessity arose. Within the holders of India legislation os 
a means of plant protection is of very restricted value. The study of the 
luudamental problems of diseases in relation to their host plants and the 
environment, the working out of all possible methods of nttnclc or defence 
nnd above all teaching the cultivator thut the losses from disease in hi« 
crops are preventable and that the means are within his powers is the true 
way Of dealing with diseases that n'o already within our hordeis. 
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Oral Evidence. 

A.2032 'I hr Chairman - Br. McRae, ton me Officiating Inwml Mvoolo- 
^isto — Ye*. ' ' 

* A 2033 Wo have jour note of ewiloncc befoio us. Do sou want to mj 
nn\ tiling of ,i geucia! cli.iiuctcr at this stage? — No. 

A 203i Youi note is \oi v full nnd ] Imre lc.illj voiy feu Questions winch 
( wish to ask you ] think thnt wc should like to hem about }6ur own 
ti failing and post .iiipointmcnts?— I got the M.A. degree nnd subsequently 
fciie B Sc degtee at Edinburgh University. After the final B.Sc. examina- 
tion, Professor Funnel asked mo to become his Dcmonstratoi in Botany 
m the Royal College of Scicnca, London T was there for two yean, when 
I got tho appointment of Supcrnumoraty Mycologist at Pusa. I event to 
Germany foi 7 months, most of which lime was spent at Munich whole 
I studied plant diseases in Piofessor F re i her von Tubeuf's Laboratory. 

1 was in Pusa for a year and 0 months ns Supernumerary Mycologist, then 
1 went to Coimbatore as Government Mycologist for Madras, fn tho last 
jenr and a half of my stay in Coimbatoie I acted ns Principal of the 
College; 1 was tinnsfcircd to Pusa lit 1020, since when I have been hcie. 

A.2055. Bo you think thnt this site nt Ptisa is ono which is suited for 
tho work which is being carried on in the institution? — Mjcologicallj. it 
is suitable. Thoio is only tho difficulty of its position; certainly a site 
south of tho liver, on the main line, would bo more convenient both for 
us nnd for visitors. But so far ns mv work is concerned it is rathei a good 
place It is mtci mediate between the Western holt and the .Eastern belt 
and we can grow the crops of both sides with the result thnt I Jinvo 
command of a largo nuinbei of crops oil which to study diseases. 

• _ A 2030 Are you satisfied with tho degiee of co-ordination between section 
liud’ section? — Yes We meet continually. Whenever .something goe= wrong 
with' tlio agriuiltmal side of my work, with the field experiments, I go 
at once to the Agriculturist and be comes to my assistance. _ When 1 have 
goij to carry out a field e^penment I go to tlio Agricnltuiist beforehand/ 
consult, him and nirnnge with'Jiim ns to wlion nnd where the field experi- 
ment can be done Tlio same is tho case with tlio Botanist, tho Chemist 
ond the other Heads of Sections. So that, whenever I want help, I have 
no difficulty in getting it, likewise f am equally icndy and willing to help 
tho others. 

A.2057. How- about initiating new directions of icscaich 9 Is the 
ofiicei in charge of a pmlicubu section left to himself m that matter?' 

To a very gient extent ho is. For instance, a disonso breaks out soroe- 
whcic but there is no foretelling when it is going to occur, nor can we lie 
forewarned about it. If however it is a new disease and unforeseen expense 
is likely to bo iucuirod, nnturally one has to discuss the mattci with the 
Director nti(3 sec if operations can lie carried on. But in tlie nnturo of 
my woik, a good deal must ho left to tho Head of tho Section, for one 
js'vcry intcre-ted in somo di'onscs and not quite so fntorested in others, 
and thoio is no particulni icnson why that should not he so. 

. '+ A 2Q3SJ You do hot think that 'thete is a danger that the Head of a 
Section may tackle a particular problem becanso it interests him nnd lay 
aside piohlcms which although they may not interest linn, arc of more 
•pressing economic importance nt that moment 9 — I do < not think he would 
be allowed to do thnt. When tho Diieotoi cmne to know about it through 
our monthly, .ulnunl or tour leports he would immediately biing jiressme 
to hear on the Head of tho Section. 

A.2039. How about tho touch between Pusa and tho Pi ounces? — Until 
tho last six years we usod to have sectional meetings. We had tbioe such 
meetings in Pusa. hold once in two years. Then enmo the gieat financial 
stringency when it was diffionlt to got Mycologists from the Piovinces tn 
eo mo to Pusa and tho meetings were held in abeyance. A meeting was 
duo again this year hut had to he postponed owing to tho Agiicultuinl 
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Commission. At any' rale' "tliere is no inherent reason against holding 
tjiese,. meetings. The members -bore debai red - from coming because of -tho 
difficulty of .getting the money for thoir travelling allowances.- With only' 
one- officer in tlio section 1* 'do, not get ubont the Provinces as' mnch ns*!' 
should like to. Wlieilovei 1 e.i'n get an opportunity I tour in the Province', 

I meet the Mycologists. Discussions with them about tlfe work'aifoid imieli 
mutual bonefit. I get help fr&m them, and they get help from me.* * - 

A.20G0. On occasions when you show signs of proposing to go to ‘the 
Pioviiices. me yon ever frightened bj tlie bogey of these 'Devolution ltulcsF 
— If ono is caieful in writing down l caserns foi u tour one mn get round 
tho objections. The diseases that I am working with in Pusn mo found in 
most Provinces in India So that I euif go oil torn to extend my knowledge 
of them. Mndra*-, however, is the only Province whose diseases I mn not 
actually working with but 1 can get to it also because I am lesponsiblo 
for the diseases of the Cano Breeding Station. Generally ono has got to 
bo very enroful in planning one’s tours. One does not go quite as often 
as ono would like because of the rules, but I have neter pioposcd a 
torn which has been slopped because of audit objection. 

A. 2001. Do you got sufficiently early tnfot motion fiom l emote districts 
of tho incidence of any now discasoP— Jt is vory difficult to nnswor a question 
like that. Diseases have boon then* ior so many ycnis. Tho only wav to 
get information is when a poison living in a remote district comes in 
contact with an officer ot Government or some one in touch with such an 
officer. I will give you one instance of my experience in Madias. A ljot 
from the south of the Piesidenty came with a box of specimens of grape- 
vines that were covered .with the loveliest specimen of mildew; wo know the 
disease which ‘is common in Franco; we tahl him that we could not do 
anything that year; hut that W'hon he pruned his vines the next your, 
w'o would 'come and spray thoin, we did that and We wore successful. Tho 
leason foi hib appeal to us whs ns follows,- Thb'lndnstiial Depai tinent 
wns trying to persuade people in Use oil engines to pump wntei nut of 
thoir wells and an Overseer who was lilting Up n 'pump hud ft CUpy-of the 
ngricultuinl calendar published ill Madras. In this enlendni wns a note in 
vernacular about the smut of jmt. The man wondered if this plant-doctor 
who wroto the article had not "a mcdicino for the* vine disease. ■ Ho pnt tho 
specimens in Jiis litre and cam** to Coinrlmtoic. At* the pruning time wo 
sprnyed thice guldens, one once, one twice and tho other three times. He 
found that two sprayings wore sufficient, *Xc\t year every ono wanted to 
purchase the spiayeis'and gradually as sprayers became available they vote 

bought Ul'thafc v r e promised 'to do wns to send a niair thorn eaeli jeai to 

put nil tho Hpr.ijors in ordoi at tho beginning of tho spraying veasflu. 

A.20B2: Tluit was ,i good illustration of the ptilitj of propaganda • fo 
tho Vernacular, wns 'it not? — Yes,' •> 1 . ». 

A.20G3. Is 'not that n good point on behalf of the literacy ot the culti- 
vator ? — Yes. * *.*■’* 

A.2064. Are you satisfied with -tlio present nirangements for pi electing 
India against the importation of plant diseases? — I Dili satisfied with them. 

A.20G5. Aro there “any 'occasions, in connection with jour own field of 
working, m which it would be of any 'advantage if if weie possible to 
rontrol movements 'ol -vegetable substances from one Province to another? 
—I do not tlunlc there is very much field for that evopt in special diseases 
in special localities. The' wind blows spores about so much that I do not 
think Very much can lie done in that way, * * >- 

' A.2060. Have you anything flint joir would 'like Co toll' tlio Commission 
about posf-ginduate training in 'P ush? - Y ou ''have probably heard tlio 
evidence given by tho previous witness?— Yes and I do not tlrinh I huVO 
very much to add. In. my subject, students come with piobably the mini- 
mum amoiinl of knowledge for any povt-g'radnnte cmirw in the Institute. 
T have luid four post-graduate students 'so far. Two of them wore B. Ag,'»,~ 
one was* a B.A.' of Calcutta and '{ho* other was a' B.Sc. of Aberystwyth, 
Wiu«j* 4 '- - - ' 
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A.2067 Did you hear Dr. Shaw's evidence in full? — Yes. 

A 2008. Did you hear his views about the inadvisability of linking up 
this institution with the Universities for the purpose of conferring a 
degree <*— ' Yes. So far as the post-gi adunte students are concerned, I think 
there is no need for it. Each student has had a science degree from a 
University or from ti college affiliated to a University. Tf he produces a 
thesis on the work done in Pusa, he can got a D Sc., Ph.D., or 3I.Sc. from 
his ewn University. 

A 2069. "Without any special arrangement?— I do not know about tbo 
details 

A 2070. If special arrangements were required for that, would you 
advocate such special arrangements being made? — Yes. 

A 2071 Are yon familiar with tho constitutional position under the 
Reforms? — I have only the ordinary mnn-in-the-streot’s knowledge. 

A 2072. Do you think it is conceivnblo that the advice of Pusa could he 
forced upon the Provinces in any way? — Only in one way. 

A.2073. In what way? — If"the advice is backed up with money grants. 
There is no other way. 

A.2074. Sit Gfliiffa Ham: Do your experiments arise out of your own 
initiative or do the Provinces refer their problems to you? — Both. Once 
n year I write to every Director in the Provinces and ask lum if theie 
aie any problems that he would like taken up in Pusa. Sometimes lie says 
lie lias none; sometimes he says he has. Sometimes I take up tho work 
and at other times I cannot. 

A.2076. Before undertaking any experiment, do you keep yourself well 
informed whether the same experiment has not been conducted in any other 
Provinces?— Yes. We get the annual report from every Province nnd m 
this some mention is made of all the work that is being done, besides I 
am in direct correspondence with the Mycologists. 

A.2076. Sir Thomas Middhtan: Have you mndo a general review of the 
incidence of plant pests throughout the country?— We have not gone very 
far in that direction. For a long time the only Mycologists were in Pusa 
nnd Coimbatore and it is only within the last 5 years that we have got 
men stationed nt Poona, Nagpur, Cawnpore nnd Mandalay. Each man 
now is making a list of diseases of crops for his Province nnd that is one 
of the subjects that I hope to bring up at the next Conference. Tn Pusa 
we have got a card catalogue of all the fungi known to cause disease in 
India, in which is recorded the locality from which the fnngus comes and 
the Director of the Imperial Bureau of Mycology has in hand the publica- 
tion of a list. 

A.2077. So there is need for some such review and you are thinking of 
bringing tho subject up before the next Conference?— Yes. 

A.2078. In connection with the recruitment of officers to the provincial 
departments, you suggest that the best plan would be for tlic Director to 
recruit n graduate and send him to Pusa for some post-graduate instruction. 
Then, after ho has been sometime in the service of the department, ho 
might visit some foreign University for further study? — Yes 

A.2079. As an alternative to that, do you not think it might be a 
better plan if the Director offered a few scholarships to the most promising 
giaduatcs in his Province nnd sent these scholars to Pusa for a postgraduate 
course and made his selection after they had been through the post-graduate 
course at Pusa. You have pointed out that the amount of knowledge 
of mycology which students have on coming to Pusa is practicnllv nil nnd 
it must be difficult for the Director to make a selection before serious study 
has begun? — 'Afore depends on the kind of man thnn on the amount of 
knowledge at that stage. All the students that have come to me have 
come with a view to using mycology ns a moans of earning a livelihood. 
During the last 20 years there lins been, taking posts of every kind ihnt 
might be called somewhat higher, only hnlf a mycologist’s post vacant per 
year. In 6ome Provinces there have been no appointments. If a man came 
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from Bongal, thoro is no Mycologist there and ho lias little chance of getting 
into Madias or the Punjab. So, what I fear is that the Director would 
give scholarships to half a dozen men and he would only choose one. I think 
it would be better for him to wait until he found the right kind of jnan 
before he tried to post him. At this stage I admit that ho cannot say 
whether a man is going to bo a good reseat eh worker and that after ho 
has been through the course at Pusn, the Director is in a better position 
to estimate his worth. Later on, if lie is going to be a renlly good man, 
lie needs the experience of another University: that is my gonoral idea. 

A.20S0. Your idea is largely based upon the fact that the number of 
appointments is so very small? — Yes. 

A.2081. Do you not think there is room for a considoi able increase 
in the number of Mycologists in the provincial departments? — Talking 
practical politics, I doubt if there will he any gicat extension at the present 
moment. 

A.2092. Is theie room for more Mycologists, having regard to the depre- 
dations of fungi alone? — The field is inexhaustible. I think there ought 
to he one more mycologicnl laboratory in North-East Indio. For 
instance, in the Assnm-Dongal group disease work can he done fiom Pusa to 
a cettnin extent but not adequately. I think that a man stationed in an 
area is necessary to gain the detailed knowledge which only residence in 
the locality can give him. I think extension of stnif should tnko place 
in this way and that a nucleus of three mycologists should bo maintained 
in Pusa. Just now we have got only one. 

A. 2093. Sir James AfacKcntia: Have you any relations with the mycolo- 
gicnl work done at Tocklai in the tea estates? — I have no direct relation; 
I hare only seen Dr. Tunstnll’s work. 

A .2091. Is it a fact that Dr. Tunslall has been brought out to investi- 
gate one particular nijcological disease?— Yes, but he did so well tlint ho 
has gone on to investigate other diseases. 

A.2085. There is not much inter-relation between Dr. Tunstnll and 
yourself, except tlint he consults your library? — Dr. Tunstnll does all the 
work on tea. He comes to Pusa chiefly to consult the library and tho- 
herbarium with regard to the naming of his fungi, because wo hnve got a 
very good library and herbarium. 

A. 2036. AVhnt arc your relations with tho Bureau of Mycology in 
London?— So far, we have sent all the specimens of fungi to it, been use 
Dr. Butler has got far better facilities for getting thorn named; we leave 
all tlie naming to him, and lie primarily deals with that. Sometimes, he 
cannot do it m London, but lie gets the best men on the Continent or 
in Amoiien to do it foi him. Last week wo had a case whole lie got n 
fungus named at Trieste. 

A.2097. The Bureau of Mycology is of vory gieat value? — It is of very 
great importance. 

A.2039. And you think that the Government of India contribution should 
he continued? — I think so. When I went Homo Inst year, I met Dr. Butler, 
who hnd come back from visiting mycologicnl institutes on tho continent 
Ho knows exactly what is going on there, and I hnd a long talk with 
him. Wo can got information from him about men whom wo cannot 
actually see, but whom he has seen and who are intoiostod in the work. 
Then, his licvicw on Alvcoloyy is n most useful publication beenu«c lie 
gives quite a long summary of each article icvicwcd. 

A.2039. Is It not a fact that a mycologist is a botanist cxtinoidinnryP 
— Yes. 

A.2090. The slow development of mycology in India is not due to the 
fact that there are not enough trained Botanists?— I do not think it is 
very slow as compared with European countiies; it is slow as compared 
with America. 

A.2091. Thero arc as ninny in India ns there are in England ?— Pro- 
bably more. 
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A ‘21X12 rheiefoto, thcio 11 no grcnt point in multiplying tlio numlier 
oi post-graduates unions fiom the twhiuud side ? — A post-gi aduntc student 
usually looks tor employ input. 

A 209.J So long as you un find u job lot linn, you nifty tram lnm 
up •* — Y os 

A 2091 A myiologiht is n Mipor-bot.iinst , lie must be n first class botanist 
hot ore bo can bo a mycologist ■*— Yes 

A 2<l9o Gang nit e At the same time, you agico that it is 

necessary foi ony norhri m J mint, lor instance, a plant brooder, to boon 
something about mycology * — Yes. 

A 2090 What is your relation with the Puthologicnl Institute in 
Holland''' — 1 hate no diiect lelatinnship with it. no send them specimens 
of Ittiigi occasionally. 

A 2097. Have you paid a usit to that Institute? — Xo. 

A 2098 Do you get imitations flow Intel imtionnl Congresses and Con- 
Icicnces convened by those people? — Yes. 

A.209D. Ho you send am papers to them 1 ’ — 1 have never sent any 
paper to them 

A 2100 Are sou continuing the work cumed on hero by Dr. Duller? — 
Yes, 1 am canying it on_^ AVe are collecting fungi and giving desci iptions 
'ot the fioslr specimens nricl the mtiisiucmeuts of the fio-ic spores before wc 
semi them to him. in that sense uc eontiiiue the uorlc. 

A 2101., You a:e aware that Dr. Butlei's work is the loundntion of 
Indian mycology i — Yes. 

A 2102. With regal cl to yout own work heie, you sn\ that mosaic disease 
is nidespicnd in India, hut its estent is not yet knonn definitely. Are 
you not able to get the nifm mation thnt you want to liavo tlirough the 
co-operation of the Piovimoi? — Yes 

A 210.1. Most of tho Provinces except Dengal have a Mycologist? — Yes. 

A.210I. Through the co-opei atioii of the provincial Mycologists, can you 
hot get the intorinnUon thnt you scant to nave ns to cvhnt is tho oxtont 
of the disease, what loss it causes, lion it is spiead and to what extent 9 — 
They aic finding out these things non . 1 liace come back from a tour 

in Madras, and I know that tho Mycologist thoro knows how far round his 
..cations the disc rise exists, that lias also boon done in the Centinl Provinces. 

A 210 j With icgaid to mosaic disense, f nas cciy much interested in 
nhot you shooed us this morning Are you cnuying on any expoi imonts 
on any fundamental questions like the piolilom of the susceptibility^ or 
losutanio of canes to this disease? — Yes, no have boon doing it since 
Inst ycni. 

A.210G. Is thoie any vnnety of sugarcane niiicli is immune to nttack 
•mm mosaic disease 9 — One of the main objects of my work on this diseaso 
is to find this out. There luo Btsveral varieties of oancs, that are not 
attacked but uhetlier they me immune or not we do not know because 
« We 'have not li&d time yet to test thorn. 1 1 

■ ’ jY.SlA.'. 'Is the TJba sarioty susceptiblo? — Mosaic hns been obsorrod on 
Uba at Guidaspnt in the Punjab. Anothei similar disenso, streak disease, 
has been ohseried on Who at Aligarh in tho United Provinces and Gurdnspm. 

A.210S. You breed, as J understand, standaid canes free fiom mosaic 
disease? — Yes. 

* -A‘.2109 'Aye. You in tqucli .with’ the plont j bteodirifc -section •wh'on yoil-canj 

on this work of finding out the mosaic lesistnnt vaneties? Are you m toncli 
with tho bleeding department m Coimbatore?— Yes • J am responsible foi 
dcoepnig the Cane Breeding .Station Tree from disease. 1 was there twice 
last scai. - * * * ' • ’ •' 

A.2110 You have nlioady made a lcfeience io the Destructive Insects 
-Jiud Pests ^Act.; Can yonjicllsthe fjonmiissian wbotlier you are satisfied 
with tlie operation of that Act? — rt ib very difficult to judge whether it 
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lifts been ear lied on noil or not. It is earned out by jneventive officers, who 
nro skilled in pieventiug things from .coining into the countiy. Ti u li\ inpc 
lilnnt Hi rives without' a oeitificatb these officers do not let it in hut send 
it lnitk oi destioy it. We cannot net the woik done much better limn 
that. , 

A. 2111. That of couise is niennt to ptotcet us against foioign infection. 
Wlin t about intemnl inlet tain? Do jou think it is possible to have any 
legislative uicnsui e« agonist tlio dissemination of these pnrasites inthin 
fndin? — I have mentioned that in my note. Tlieic is not very gieal Slope 
foi it. It is in special eases only that we can hope to eonitol the spread ot 
a disease. 

A. 2112. With lefeieiiM* to speiific diseases it is possible, but not general!.! 
applicable? — Yes. 

A. 21 Kl. Mr. Calvnt; Is any woik possible in the diicitton ol mtiodueing 
diseases foi the destruction of weeds which we do not want, such as water, 
hyacinth? — We tried probably about 50 fungi on water-hyacinth, hut it 
did not become infected by even ono. 

A. 2114, It is disoftse-iosistant; is that the < a-w with similar weeds like 
lantnnu ? — 1 do not say there is no hope, hut the woik on that pnttimhu 
problem has not been done in India to an> gieat esteat. 

(The witness withdrew.) 

The Commission then adjourned till 10-20 a.m. on Wednesday. Hu 
I2lh January, 1027. 
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Wednesday, January 12, 1927. 
PUSA. 


Present : 

The M idquesa or Linlithgow, D. L 


Sir Henry Siwtley Lawhfnce, 
K C S.I., I.C.S. 

Sir Thomas Middleton, K.B.E.. 


CB 

Rai Bnhndnr Sin G ino v Rim, Kt., 

C I.E., M.r.o. 

Sir Jambs MvoKexna, Kt., C.I.E., 
I.O.S. 

Mn. J. A. Mumy, LOS. 
Mr. F. V. H. Smith. 


(Chaiman). 

Mr. H. Calvert, O.I.E., I.C.S. 
Rain Sri Krishna Chandra 

Gajspvti Naratana Deo oF 

Pnriakimedi, 

Professor N. Ganoulff. 

Dr. L K. Hyder. 

Mr. B. S. Kamat. 

(Joint Secrctanei.) 


Mr. T. BAINBRIGGE FLETCHER, R.N., F.E.S., F.L.S., F.Z.S., 
Imperial Entomologist, Pusa. 

Replies to the Questionnaire. 

Qufstion 1 — (a) (i) and (ii) So far as entomology is concerned I consider 
that this science should not he studied as a separate entity concerning only 
agriculture or veterinary research. Besides those departments, entomology 
is intimately connected with foiestry, medical science, zoology and commerce 
(undei which heading may he included all Government departments and the 
general public interested in the protection of all kinds of Btores from the 
depredations of insects). Therefore I consider that all icsearch work in 
entomology should ho carried out hy a properly organised entomological 
service Proposals to this effect were put fora aid by me ten years ago 
(vide Appendix K to Report of the Indian Industrial Commission) and sub- 
sequently, in reply to criticism that my original proposals were on too 
modest a scale, I submitted in July 1920 a levisod note* of which a copy 
is attached hereto This scheme, after acceptance of its principle by the 
Governments and depnitments concerned, a ns shelved in 1922 on the ground 
of financial stringency. I have nlieady shown elsewhere (P/or. Fourth Cntl. 
Meeting, pp. 10-11; 1921) that the annual losses caused by insects in India 
reach the onoimons figure of two hundred mores of lupees, this figure 
dispioring any idea that entomology is a minor science of little practical 
importance to the welfaie of the Indian Empiie. As I said then, “If we, 
bj a study of insects and by practical application of the knowledge gained 
thereby, can sure even one i>er cent of this enormous wastage of the national 
wealth of India, such a saving would more than justify the most complete 
expansion of entomological work that we can possibly imagino.” 

In reply to this question, tlieiefore, I submit that the Commission will 
inquire into my scheme for a propei ly organised service for the prosecution 
of research work in entomology and will lend it their powerful support if 
it appeals to them. 


* Not printed 
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As regards general obstacles to progress in research under present con- 
ditions, I would <lr.nr the attention of tho Commission to the following 
points; — 

(1) The time of most so-called research workers is .o occupied with 

routine and other work as to leave very little time for funda- 
mental Te«eaich. This is partly duo to the 1 irge increase of 
work dining tho last twenty years without i n> concomitant 
increase of superior staff (in the case of tho Enlomologicnl 
Section at Pusn this staff has been reduced) and pnitiy to the 
laige amount of clerical work which has to he got through. 

(2) The regulations, which have been brought in of recent years. 

regarding touring, which practically prevent tho Pusn staff 
visiting the Provinces, ns was dono fortnorly, aud also the Pro- 
vincial staffs from visiting Pnsa as often as is desirable, thus 
accentuating want of co-oidinntion on account of want of 
knowledge of what is being done in other localities. 

(3) Dissatisfaction of tho present staff with rates of pay and allowances 

and a general feeling that there is no appreciation on the part 
of Government of good work, 

(4) The regulations regarding budget allotments militate against 

economic use of tho money provided. There arc special diffi- 
culties regarding tho obtaining of rare b>oks which are essential 
for research work. 

(o) The climatic conditions at Pu«a prevent an output of work which 
eonld be attained under hotter conditions, besides presenting 
unnecessary difficulties in the upkeep of collections, books, 
records, etc. 

(h) The main meed at present is for more skilled w.u Iters and for greater 
co-operation between workers. So fai as concerns the research nece'sarv 
ns the foundation of all successful economic work, both these requirements 
can l>o best root, in my opinion, by the centralisation of research workers, 
together with their apparatus, leaving to the provincial staffs tho application 
of economic work, founded on such research work. 

As regards problems on which sufficient progress is not being made, 
please see tho list already gi t on in my note, of July 1920, regarding proposals 
for expansion of entomological work. 

Of tiro agricultural problems therein included, the subject of borers in 
sugarcane has already been worked out at Pnsa so far ns concerns the local 
fauna of the surrounding district, hut wo can have still to accumulate very 
considerable information regarding all the cane-growing districts of India. 
The subject of boll-wdt urn is also being investigated by the Government 
Entomologist in tho United Provinces, but, hero again, wlrnl is required ia 
much more information from all orer India. Ten pests in North-East Indin 
are dealt with by the Entomologist io the Indian Ten Association, hut this 
officer is a non-official and we know very littlo of wlrnt is being rlono, whilst 
the tea districts of North and South India are outside of his scope. 

The forest pests which require special investigation at present are posts 
of (1) sol. (2) conifer*, (3) teak, (4) South Indian forests and (5) stored 
ttmher and fuel. 

Some medical problems in which entomological work is required are 
(1) mosquitoes, (2) Muscid flies, (3) fleas, <4) Enfa-nznr im cstigntions. 

Veterinary work is directly concerned with insects ns pests of animals 
and carriers of animal diseases. The groups of Tobanuhv, QniiUhv, 
Muicidtr, llipjmbo'cidv, fleas, and lice and the problems of transmission 
> of diseases such as surra and rinderpest are of especial importance. 

On the commercial side, there nro important problems connected with 
insect damage to army stores, railway sleepers, tobacco factories, etc. 

* ■Resides tho economic aspect of the above groups of insects, it is necessary 

to provide for progress in the study of their bionomics and systemaths, 

\ 
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without which economic noik must fnil to be ically permanently useful. 
“Catch nnd kill" methods, when damage is already being done or has been 
done, may impress the geneial public from a spectnculai point of view, / 
but aie of very little peimauont value, even ns demonstrations ; what is < 
lequired are permanent conti ol methods, founded on a knowledge of insect 
bionomics, which may lie applied as a regular routine to prevent damage! 
leing done i 

(r) 1 cannot suggest any paiticnlar subject for research which is not 
being or has not been investigated to some extent. Such methods of control 
as the dusting of crops by means of aeroplanes aie still in the experimental 
stage in America and fnrthei data must be awaited liefoie we are in * 
position to tiy such methods in India. 

Question 2. — (i) Thcie is not at present in India any institution or 
teaching staff ad /tor at which or by which a leally satisfactory course in 
entomology can be given. If tins question refeis to purely agricultural 
education, J considci that the instruction in elementary entomology given 
to students in the ngncultuial colleges was fairly satisfactory on the whole, 
but the present legulations for touring have prevented my conducting the 
usual examinations of these students for some years now. 

(«it) As icgards the agricultural students in the piovincinl colleges, I do 
r.ot suggest any modifications other than that included in my scheme for an 
Entomological Service, viz., to send a Lecturer from the central Entomological 
Institute to give a short course of lectures annually to the students at each 
provincial ilgricultura! colleges and, if necessary, to inspect the entomological 
couiscs at the colleges and to keep them up to tho mark. Such a type of 
lecture-course would ensure efficiency, by using the services of n specially 
picked man equipped with tlie latest facts, and economy in the prepaiation 
of specimens, models, diagrams, lantern-slides nnd films, etc., this course of 
lectures being, of couise, supplementary to tho legular course of instruction.^ 

As regards the picsent com so of training at Pusn it is quite evident that 
it is impossible (apart from any question of teaching staff) to train to Imperial 
Service standard, in the short period of two years, a student who starts with 
ohly an extremely elementary knowledge of entomology. Tho Conference 
to consider post-graduate training at Pusn, which was held during the' 
Board of Agricultuio Meeting in 1021 nnd at which I was present, con- 
sidered only training in agricultuio (i.e., fanning) and no mention was made 
at that Conference of any regular course in entomology. Had this been 
done, T should have pointed out at that time the inadequacy of a two-years' 
couise. If tiaming to Imperial Service standard is required, a proper course 
must lie worked out and a propor teaching staff bo provided. Students 
eligible foi admission to post-graduate courses vmdei tlie present mles may 
not only lack practically all knowledge of entomology but they also lack any 
knowledge of the languages (French, German and Latin) which are essential 
for acquiring n knowledge of published work in any branch of research which 
they may wish to take up. I should hesitate to give any definite poriod ns 
a minimum for the necessary training of tho present typo of student; but 
it lie has to bo tnught languages, which ore essential, ns well as all the 
other subjects (such as insect morphology, physiology, development, taxonomy, 
ete.) which necessarily precede a course in applied entomology — and instruc- 
tion m both pure and applied entomology must necessarily precede any 
attempt at research work — I should certainly estimate at least four or five 
years foi a satisfactory course of tiaining. It must be remembered, also, 
that oui knowledge of Indian insects is itself in a comparatively elementary 
stngo. Foi example, theie are no text-books on the morphology, histology, 
embryology, or physiology of Indian insects, nnd the materials for such 
studies are at present scanty. 

Another point to which I would diaw attention in this connection is 
that entomology must he considci ed ns a whole nnd that entomology as 
applied to agriculture cannot be divorced from entomology in its relations 
to forestry, medical and veterinary woil: and geneial zoology. Any propor 
course of training in entomology, theicfqre, should be so Jrrnnged as to 
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give one gonoml course in this subject for the first two or three years, the 
students thereafter specialising in the subject as applied in any special dircc 
tion (agriculture, forestry, etc.). 

In any ease, it is impossible to obtain satisfactory experts moioly by 
passing students through courses of training mgurdless of whether they boro 
any lonl innate aptitudo for a subject such os entomology. In biological 
noth- it is the man that counts, far mato than any tininiug, and unfortunately 
the supply of le.illy been entomological workers is practically non-existent 
in Indio. 

At piesont also them are practically no openings foi Entomologists 
except in Government sen ice. Theicfore, unless mon nro sent to be trained 
foi posts to which they are intended to ho appointed, students have little 
J.npe of obtaining posts at the conclusion of their course. 

It would seem preferable at ptesent to limit training mainly to students 
who bad been definitely selected for appointments. After training and 
after o further period of pineticnl work. 1 should liko to sec them sent 
abroad for nt least n year to work with a specialist in their pniticulni 
subject and to bioadnn their winds 

(i>/«i) Any course of nature study in schools should include a simply 
mitten account of a few common Indian insects, showing thoir life-history, 
development and connection with man ns ci op-pests and comers of disease 
to men and animals. The chapter on "Insect J<ifo and Insect Pests," whirl) 
1 wrote for <Jlouston’s " Logons on Indian Agiienlttirc," may perhaps be 
cited ns the soit of thing which I ndvoento. 

It is u«elcvs to attempt to teach information regarding insects, birds, etc , 
unless such inhumation deals with common animals which can bo aetnalJy 
shown to the students. Many courses, of nature study in India hnvo hern 
framed, 1 believe, on non-Indian text-books which do not fulfil this require- 
ment. 

Qukstion 3, — Please lend my note on “ Publicity for Entomology in India ” 
(Itcpoi f «/ ihe ri/th I'ntomologi'nl Meeting, held at Pusa, JUS.t, pp. 338- 
390) nnd also a pnpnr on u S toted Grain Pests " [Report of the Third JMo- 
Vinfoi/irnt Meeting held at Pnstr, 10W. Vol. II, jip. 712-701). 

Question* i. — l have already puggested moans foi the bettei co-ordination 
of entomological ic-a-nrcb work in India. (Pleaso see reply' nndor Question 1). 
Tim main idoti nndr r lying my suggest ions is that the acquisition of knowledge 
icgniding Indian insects should Iks made by n centrnlUod staff of research 
workers. bused on one central Entomological Institute, whilst the applica- 
tion of such knowledge would ho made by the piovineiol or departmental 
authorities concerned. 

Under present conditions, everything possible in the direction of co 
ordination is already being done by Ibrnn ns icgnrds the Entomological aloif 
ol the Provincial Agiicultur.il DcnnHnients, of tho Forest Korvico, of tlm 
Zoological Sumy, of iho Medical and Veterinary Department* and of other 
entomological workers in and outsido of fndia In — 

(1) personal Telnlions f including loan awl exchange of specimens, 

literatuio nnd information generally, 

(2) the publication niimmll.v of «n abstrnr t of nil eurient literature on 

Indian insects. 

fS) tho Entomological Meetings to which all intorcsted nro invited. 

Please sec my Note on “ Co-d)mrntiun in Indian Entomology ” (Repot t of 
the Fifth UntomolPoicril A fee ting held nt Pirtn f J9S.1, pp. 3S2-3S7). 

Qcrsxios 7 (a).— Whilst not suggesting moans for i educing loss due to 
fragmentation of holdings, 1 should like to point out that control of insect 
pests la rendered much inoie difficult when holdings are nib-divided, 

Qocbtion 13. — (i) The existing measures for the protection of crops fiom 
external infection by insect pests nro nil that can he applied under present 
conditions of atnit, piovidod Ihftt thebe’ measures me propnrl.v npplied. 

t 
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There is, however, undoubtedly some leakage of undeclared plant imports 
into India by passengers who hung in plants in ignorance of the fact that 
they me thereby contravening the Inn. The Customs Form "ninth has to bo 
filled in by all passengers prior to anival at an Indian port does not men-/ 
tion plants at nil, this should ho amended to ensuie that all passengers 
decline u bethei they are bringing in nny living plants. 

I have already drawn attention of Government to the difficulties which 
mil an«e n hen a legulni Air Service to India is started. > 

(n) I understand this question to refer to the desirability of limiting the 
spread of insect pests fiom one distnct to another within the Indian Empire. 
Under present conditions, this is outside tho range of piactical politics. ' 
With a pioperly enlniged and organised entomological staff, we should 
lie in a better position to commence work on these lines, the fust requirement 
being the collection of information rognrdmg tho exact distribution of insects 
hi India This is, of couise, part of our present survey of the insect fauna 
of India Detailed inspection of botnnical gardens, nuisciics, oicbnrds, etc., 
would doubtless .Meld considerable inteiesting facts, at present quite unknown 
to us, legal ding the presence and distiibution of insect pests which are so 
easily sent ont to new localities by stock sent from 01 to such places. 

At least one botanical gnrden in India rogulaily fumigates all plants sent 
out, linforc despatching them, but most of such places are undoubtedly foci 
for distribution of pests, ns is soon owdont to an) one who will take the 
trouble to examine liiing plants despatched by rail fiom one place to another 
m India; on examination such plants are almost always found to he infected 
with one or more scale-insects, alcyrodtds, etc 

In connection with this subject I would ngnm point out the necessity of 
dealing with it from the point of view of India ns n whole The entomological 
staff of a Province may have a good knowledge of tho insect pests of that 
Province but is in a very poor position to know wliat pests occur outside the 
piovincial boundniies — and it is the pests, that do not occur already in an 
area, that require to he kept out. 

Question 15 (g ). — I consider it very deshablo that a proper staff -should 
bo piovirled for the prosecution of studies on insect pests of domesticated 
nnimnls in India. At present comparatively very littlo has been done in this 
line and extensive work is required in (i) collecting mateiial and information 
relative to the occurrence of such pests, (?i) investigating their (a) life- 
histones, (l<) systematics and (e) control, and Oil) ascertaining tlioir con- 
nection with animal diseases. This last particularly must of course bo done 
in close collaboration with veterinary workeis I lmve estimated the annual 
losses to livestock m India duo to insect pests ns being upwards of four 
croies of rupees, so that this branch of entomology is by no means unim- 
portant. I have already projected n book on Veterinary Entomology; in 
India and gathered a good deal of material together with this end in view, 
but it will still take sometime to complete. 

We require, not only general investigations, which will undoubtedly 
reveal ninny new pests of which we aie completely ignorant at present, hut 
also special lesenieh, in direct collaboration with veterinary officers, into the 
role of insects as vcctois of diseases such ns suirn and rinderpest. 

Soma of the lines of work in veterinary entomology deal with the same 
groups of insects ns are included in medical entomology. It is therefore. tho 
more desiiable that the insects responsible for carrying liurann and nnimnl 
diseases should be dealt with by tho entomological staff of a singlo Ento- 
mological Service, to prevent overlapping. 

QursTiox 17 (c). — Bee-hooping. The main reason why the demand for 
honey in India is met at present by supplies to a very inadequate extent 
is because the methods of extraction and preservation of lioney me so 
defective that good honey can only he obtained in particular distiicts at 
certain seasons of the year, when it is freshly collected, and at other times 
only a thin stale feimented article con be piocured. Tt is a significant fact 
that, if one inquires for honey in anv of the larger towns of India, one is 
generally offered good honey only of the bottled or tinned variety imported 
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from Anioiioa or Austinlia. Yet it is certain that the quantity of honor 
produced every year in India is very lnrge, how largo it is quite impossible 
to sny with any exactitude hut it probably mns to several scoies, if not 
hundreds, of millions of pounds, ns wild honey-bees of one or moic species 
occur in practically all non-desert areas. Besides honey, bees also produce 
wax, which is collected in large quantities for sale (nml, incidentally, ir 
invnilably found adulterated when bought in {he market), and thoy also do 
incalculable benefit by their active share in the pollination of flowers It is 
hardly necessary to point out thnt tlieio is a great demand amongst the 
peoples of India for honey, which is used both for religious ceremonies and 
ns a valuable food. There seems to be no leason whatever why India should 
not piodttce its own supplies of honey to moot all internal rcquucinents and 
oien linvc a surplus for export, instead of being an lmportei This end ran 
be attained by effecting impiovements in the methods of keeping tbo present 
races of native hoes and of extracting and preset ring then honey, ns well os 
by judicious crossing of the Indian with osotic bees, To carry out this nun 
it is neebssnry to base a whole-time export in bco-keeping to (1) make a 
survey of the pto'-ent methods of hoe-keeping in India, (2) select and experi- 
ment with the most promising races of Indinn bees, (4) supply improved 
strains of bee« to beo-Kcepetu throughout India, (5) show by practical lomon- 
slrntion improved methods of hiving and handling bees and the preparation 
and preservation of honey and bees-unx, and (6) train selected Indians rn 
biicii improved practices. We have done some work on these line-' at P’lsa 
in fite past and have proved that it is possible to increase tho yield of honey 
and to preserve it quite satisfactorily, but with the present stall it is im- 
possible to take onr results any further, Pusa nko is climatically an 
unsuitable locnlity for rucli experimental work on am lnrgo pinln. 

Vi nit iirotring. — Owing to the permanent nnturc of surli crops, fruit trees 
aic especially linble to the attnek of numerous insect pests Fmit growing 
i.s therefore pre-eminently an Industiy in which entomological assistance is 
ationgly called for if it is to ho pioduetive. The subject of fruit flics in 
India is also an important one. 

SrriruUutc. — This subject was dealt with at great length in the “Report 
on an inquiry into the Silk Industry in India," by H. .Maxwell Lcfioy and 
E. C. Ansorge (Calcutta; Government Press; 101 T ; 3 volumes), nml t licit 
main recommendations are summarised at pp. 200-211 of Volume 1. With 
these i< commendations I am in general ngi cement but I would wish to point 
out that the main iequucuient« of sericulture in India nre commercial and 
not entomological. 

rUtuuUure , — The iiupoitnncc of insects to fislieiics ‘ill India was dealt 
with by Dr Bniiii Prashnd in a paper which appeared in the Report of 
the Third Entomological Meeting, Vol, III, pp. 000-900 (1020). No really 
dotoiled work lias been done on this subject in India hut time is no doubt 
that insects, both ns food for fish and ns dost! oj era of young fish, do play an 
important pait which would bo well worthy of investigation. 

Lac mlUirc. — This is fully dealt with in Pusa Bulletin No. 142 on “ The 
cultivation of line in the Plains of India," of which thico largo editions have- 
been exhausted nud a fourth is now' in preparation. This subject lins now 
been taken up by the Lac Association, which lins a Jaliorntoiy situated at 
Ranchi. The main obstacles in the expansion of Inc culture scorn to bo: — 

(1) Fluctuations in' market prices. When prices ate low, practicnlly 

uo lac is collected, with the icsult that natural enemies of the 
lac insects flourish unchecked and the subsequent production of 
Inc is poor in quantity and quality. When pi ices rise, little lao 
is obtainable at first and, when efforts are made to cultivate it, 
which takes timo, there is often over-production so that pi ices 
fall again to a low level nt which it does not pay to produce it. 

(2) Tho above condition is related to the frequently unfair price,) which 

nre paid by tho middleinCn-huyoi s" to the actual cultivators. 
Even when prices are high, tho actual growers benefit very little 
and thus have no inducement to production, 
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pi) Adulteiation of the stick-lnc nnd shellno, which reduces sales in 
the espoit maihet. , 

(1) The piovnlent ptactice of collecting the stick-lnc. before the/ 
emergence of the young insects. This piactice was adopted of 
old because the lac a ns oiigi unity valued for its use as n 
colouung-ninttei (dyo), nnd for this pnipose it was collected 
befoie emergence of the young insects, in the same way n> 
coehineal used to bo piopared With the introduction of aniline 
dyes the u«e of lac ns a dje has pi action 1U gone out, but the 
old method of eollcction is still cunied on, thetehy dostioying 
the majoi pait of the young insects which would otherwise 
sun i\e to found non colonies. Under modem conditions there 
is no lenson whatever why the stick-lnc should not be collected 
after the young insects have swaimed out, which tlioy do at 
fairly definite dates 

(o) Difficulties in obtaining brood-lnc when lequiied in any quantity 
and in many areas, want of the trees on which to propagate 
it. In this connection, the planting of ttees, snch as her or 
/ iisitrob, suitable for lnc-growing, might ho consideicd in con- 
nection with any scheme foi t iee-plnnting to prevent erosion. 

Quistios 23 pi) — Please see my leply to Question 1 (a). 

many diseases (< (/., malaiin, plague, typhus, lala-azar) arc carried Iff 
insects, that it is vory desirablo to strengtlien tho entomological side of any 
oig.inisation lot the investigation or contiol of such diseases. 
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Oral Evidence. 

A.2115. Ihii Chahman: Mr. Fletcher, we have your noto of evidence ior 
which we ore* oh I iced ; do you wish to odd itny stntomont of o Ronoral character 
at this singe? — yes, I should like to say that my evidence is given purely ns 
regai ds the Entomological Section, the entomological aspect of our woik here. 
.As was noted yesterday, the diffci ont sections here nro practically difloiont 
losoarch institutes each on their own subjoot. It is, I think, inevitable Hint 
the different sciences conneeted with ngrioultmo have developed in some eusos 
more than in others, with the icsult thnl sonio of the answers given by Heads 
of sections are not applicable to all the sections here. I do not say this with 
any idon of lending the Commission to think that tliero arc differences ol 
opinion between ilio different sections: I merely wish to point out that ques- 
tions have boon asked to which tho icplies would have been different had 
these questions been addressed to other sections. 

A.2116. T hope T shall succeed in touching on ono or tw o of tho questions 
ol which you mo thinking. Will you give the Commission tho outstanding 
points of your own training and any pnst appointments that you hnvo hold? — 

1 was educated at Dulwich College from 18S)1 to 1895; I was on tho science 
bide tliero. Jn .January 1890 i went into tho ltoynl Navy ns an Aecountnnt 
Officer. From 1890 to 1900 I was out on tho China Station. After that I did 
3} years in tho Mediterranean ; then I wns oniployed in the Indian Ocean for 
about 0 months, and for I years in Co.vlon. After that I came to India in 
1910 ns Supernumerary Entomologist. Tn January 1911 Mr. Lofroy, who was 
Imperial Entomo'ogist, went on lento and I officiated for him until April 1912, 
when 1 went down fo Madras to occupy tho newly created post of Government 
Entomologist. There I organised a new entomological section at Coimbatore : 

I remained theie until Deeemhoi 1013 when T returned to Pusn ns Tmpotinl 
Entomologist, a post which I have hold since that date. 

, , A.2117. fs tl.ei e anything you wish to say ns to tho suitability oi othei- 

wiso of the site of I’nsa? — I can say that Pusn is a most unsuitable locality 
from the entomological point of view. 

A.2118. Why ? — Because tho climate is quite unsuitable for tho preserva- 
tion of specimens hnd also for (lie learing of specimens during about half the 
year. In addition to that, it is not a pleasant climate to livo in and there- 
fore you do not got the full amount of work from the stnff that you would get 
under more pleasant conditions. 

A.2119. Wlmt would you rcgaid ns the ideal site for your section? — 1 lime 
aliendy suggested Coimbatore ns a much more suitable locnlity than Pusn. I 
do not say it is wholly ideal, but it is tho best that 1 know of. 

A.2120. Ilow about the to-ordiimlion of the various sect ions at Pusa P — H 
is quite satisfactory so far ns 1 am concerned. 

A .2121. Is it an advantage for the purpose of co-ordination and inter- 
communication that the various sections should ho bitunted together in one 
place? — I do not think it is essential , because if wo lind nil entomological 
station in CoimhntOie, there is an agricultural centra thora, and if any agri- 
cultural problem woie requited to bo discussed, thora nro agricultural officeis 
with whom to discuss it thoiej incidentally, thora is also tlio Forestry Insti- 
tute Jhero, so that forest problems could bo disemwed. 

A.2122. Ilow about the touch between you ns Imperial Entomologist and 
tho Pioviiices?— -That is very lnrgely, I think, a poisonal matter; so far I 
have hail no difficulty; J ask thorn for information and thoy give it freely; 
they ask mo for information and wo give it. If they want to work on a pni H- 
oulnr group of insects wo send them all our material, and if wo wnnt material 
tlioy sond it to us. Every month wo hnvo to send in hero a monthly report of 
tho work done in tlio section ; T send copies of my monthly roport to the Gov- 
ernment Entomologists in Mndrab, the United Provinces and tho Punjab, and 
'they send mo their monthly reports from Madras nnd tho Punjab; so that I 
keep, ns fur as J can, in touch with tlio work vrhioh is being done nnd Irv to 
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keep them in touch with the work that is being done. In addition to that, 
of course there is a good deal of personal correspondence. 

A 2123 S.i llcmy Lawrence: You mentioned throe Provinces? — There is 
no Government Entomologist m Bombay; I only send a copy of my monthly 
report to Provinces which have n Government Entomologist, not to the Pro- 
vinces which have only an Assistant. I brought that point up at the Inst 
Entomological Meeting, and it is referred to in my remarks in the paper on 
co-operation ; there I suggested tentatively that perhaps we might get in 
reports from all the Provinces here, reproduce them and circulate them, so as 
to let everybody know what is going on as far ns possible. 

A 2124. Would y ou give the Commission an account of the functions of 
your office under the present arrangement? — The functions of my office are 
to deal with all aspects of Indian entomology. The only exception that we 
make is that we do not deal definitely with forest pests becauso these are 
dealt with at Debra Dun; otherwise we try to take in every aspect of work 
on Indian insects. 

A.212S. Assuming efficient sections under the Provincial Governments, m 
the various Provinces, would there bo any field left for you? — Yes, the field 
is absolutely unlimited for every Province and for every worker in India at 
present; we hnve only touched tho fringo of the field. Tho objection to that 
would be that, if every Provmco had its own efficient staff, you would have 
so many large staffs, wliicli would have to be largo to do the work efficiently, 
that necessarily you would have a tremendous duplication of work being done, 
institutes, laboratories, libraries, collections, reeoids. It would be a vast 
expense to the country ns a whole and you would necessarily tend to get less 
co-ordination. 

A.2126. Do you travel about the country? — Yes, on the whole I can sny I 
do ; I have visited, I think, every Province in India ; but of Into years I have 
not travelled ns much ns I used to. 

A.2127. Why? — 'Partly because tlie work here is constantly increasing and 
I cannot get away so much; partly because facilities for touting are not what 
they used to be. 

A.212B. In what way? — Partly in that our ttavelling allowance lias been 
cut down. In tlie old days, when I came out here, we used to get double first 
class when we travelled, and, taking one thing with nnother, tlint just about 
covered expenses. Now, since 1923 I think it was, our rates have been cut 
down to one mid throe-fiftlis and, piactienlly speaking, that does not cover 
the cost. Another reason is the Devolution Buies. 

A.2129. What Devolution Rules do you refer to? — I will just give an 
example; this is a note which was sent in by Mr. Husain who was officiating 
for me during my absence on leave last year; he wonted to send out a man 
from here to obtain information with regard to pests; he sent up a request 
to tlie Director here, and this is the reply w hich bo receiv ed : “ The officiating 
Imperial Entomologist appenrs to ignore the administrative problem involved. 
Under the Government of Indin nnd the Devolution Rules central funds are 
not to be expended on what ere really provincial concerns. This point is 
carefully scrutinised by the Finance Department, and it is the duty of the 
Agricultural Adviser ns contiolling officer to assure himself that this condi- 
tion is fulfilled before he affords sanction for proposed tours and tines of 
work.” * 

A. 2130. Wiio signed that note?— Dr. Harrison when officiating ns Agri- 
cultural Adrisor. If somebody writes to us to say there is a pest which is 
attacking his crops, in my opinion the first thing we should be able to do is ' 
to send a man straightway to see what is going on, either to be able to 
advise them on the spot, or, if tho nrnn finds he cannot advise them, tlwt he 
:s not competent to advise them, to bring back specimens here and tell us all 
(•bout it. 

A 2X31. In the case that you hnve mentioned, what exactly was the work 
for which the journey would have been made? — That does not appear on this 
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record and T wax not here at the time, but 1 understand it vns one of thcr40 
cases of a pe»t .-vopenring and n letter coining in to ns asking for edvico, 

A ,2132. It was an emergency ? — Yes. 

A, 2133. J’rofr*’nr tiamjulrs ; From ulmt Province P — I tliinl: ftom llihor 
A.2J31. <fie J/enni L*»t<*re«n ; In your opinion is it the proper twirl; of tlto 
t entrnl Oepamneut to investigate tlmt 11 — T certainly think it is; T think ono 
of the functions of the central department in to keep ns complete n nrmd n» 
possible of outbreaks of pests. 

_ A. 21 35. Yon ns Head «<f e branch lime no discretion in the mntter tinder 
this ruling? — Xo. If I hitve got to write up and get permission to ‘end n 
man n«t f by the time I have done that probably os cry thing is over 

A .21.10, The f An ft man : Aie yon in touch with research worker** in other 
countries ‘ — Yes, 1 think we may say sse arc more in touch with workers in 
other countries than any other section of this Institute, I Imre constant 
requests for information and help from other count rio., Quite m«*ntly I liad 
a request fioiu .fr pan for information regarding parasites of a borer m moire. 
1 might tie ot inn sse Imre in India, at the present moment, a man irom the 
American Unrein of Entomology collecting material for his own country, 

A. 2137. Are vou satisfed with the or i* ting arrangements to protect India 
from invasion by harmful insects from os ericas? — I base i eplitd to that cjnes. 
lion in my written es idenee, 

A .21. I s . fin that yon have nothing to add to tlmtP — Xo. I think the condi- 
tions are a-> good a*- no can gel them tinder existing circumstances. With a 
propel )v organised and largo inough »taff we should take it ever cwntunlly 
mid have a proper entcmiologie.il n-fimt. With the present staff ire could 
not do it. 

A ,21 HO, Have you anything to snv upon the giMHtioi of limiting tho 
spit ad of harmful in**-cts hv some control n» hclvrcen Piowim-e and Province F— 
1 hare untiling to ndd to w lutt 1 have already staled. 

A .2140. Thf /fo/a o/ Porfctf foiwfi; Ate any Indians being trained here at 
Assistants to vonr*cU? — Do you refer to men in the Institute or to the item 
who are scat for training from outside? 

A .21 tl. No, in the Institute here? — 1 have at present three As-i-tauts 
who have been Trained, they are all more or le's, 1 should say. still under 
-training. 

A.2142. And are they to be sent abroad }or training nl any stagv?— Xn, 

A. 2143. That Is not the understanding ftt all? — No, One of my Assistant# 
here was to have gone to America and 1 tried m.\ best to pot him the tuxes* 
»aiy pvitnissinn and the grant, but we failed to do «o. 

A.2144. TIcuv It ng ago v a* that ?— Ponr cm five year* ago, 

A.2I Id. That is the only instance you have on t eon d where en application 
was wade to j«o abro.nl? — Y in, I think that is so, 

A .21 Id. Would tlm people -who n re undergoing training under yon Imre Im 
fit to carry on the dmic* yon are performing here? — r think you rathm mis- 
understood me. Tim ire n I referred to nre men who have been recently enter* 
tained a* Assistants in tny section. 

A .21 47. Tlie> cannot tnriy on tho woiVr — They cannot carry on the work 
rt present because they hate been here Jor n very abort time. 

A.21-1H, Will they be fit to carry' on at any pciltsd?— 1 cannot any ; I am 
not a prophet. 

A. 2143. for instance, a man in Coimbatore who was Anshtant to the Sugar 
Expert has been carrying on It is duties there?— Yes, Hie present Govern- 
ment Entomologist ill Coimbatore wax my Adjutant when T tens there. 

A .2150, Una any attempt been made nelually to investigate the pM# from 
which nil and Unit <nlfer? — 1 do not do that here. That is done at Mm 
D un, 

A.2I31. Has .u(j thing br»*it done to cure the fungus dixea'o trmn width 
the mango Miff'' is?— We have not dona very much work hero beeanrn mango 
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hoppois are not unpoitnnt posts in this district. But' a pood deal of work" 
his been done in tho Pnnjnb, in Mjsoie and in Madras". • • > 

A 21 52. So fir, I do not think that theie is any radical euro for tlfe mango 
posts, ifr ■there ? — rheio is no specific remedy. ' 

A 2163. Jt has not beon touched here 5 — Not on any scale because, ns I 
say it is not an important post here and we hnvo not got the opportunities 
here for doing it. 

A 2134 Sir James MncKcnna : We hear a great deal about co-ordination 
of woilc hiie at I’nsn Bo jou not think that collaboration would be n better 
way of expressing the relationship beta eon the different sections? — I do not 
think that theio is veiy much in the term; it is tho way in which it is done 
that matters ready. "What happens is this. If one expei t wants certain 
infoi matian outside his splieio, ho simply goes direct to the uinntwho can, 
give it and ho discusses the matter mth him informally. T really, do. pot^ 
think that >ou would want a bettor system than that. 

A 2165. The co-ordination or collaboration, whichever word you prefer, is 
sou think, sntisfactoiy? — Yes. ' 

A 2160 Aio you in touch with the entomological work done by tho Indian 
Ten Association at Toeklni 5 — I loceivc their publications and sometimes 
Mr. Andrews tomes to our meetings here and 1 have been to Toeklni ns well. 

A.2167. Does he consult jou with regard to the identification of specimens? 
— No, because lus wcuk is largely oil one insect. Ho himself lias admitted 
that ho gets > ory great assistance from us. , < 

A.2151. Mime about tho Imperial Bureau of Entomology "in London? — Wo 
only give £500 a year. I recommended that India should contribute £1.000 
hut the Government would not contribute moic than £300. One year" thcr 
gave nothing ; another year thoy gave £300. ' ‘ 

-V 2139. Aio you of opinion that tho Imperial Entomological Bureau is 
most useful? — Their abstracts of litorntuio, pnrticiilnrlj , arc valuable to all 
workers. 

A.21C0. And therefore Government should continue this contribution? — 
Yes. ' ' ■* 

A.2161. Si i Jlenuj Laurence: "Whore is the BurenuP — In London.^ 

A.2162. Sii James MacKenna; "What is tho position of the Government 
Entomologists in the Provinces? "What Provinces have jiot got Government 
Entomologists? — Madras, the Punjab, and the United Provinces have them. 

A.2163. \Yhnt is your view about tramingin entomological subjects? Bo 
you give short courses nei c ? — Ve still give' courses iif lao and we have had 
various students lately for short courses. At present wo hnvo a man under 
training from the Punjab. But the short courses have been more oi loss abol- 
ished and we haie to go up for special sanction to take in men fdr 'short 
course:.. 

A.21C1. Could you give tho necessary entomological training hero which 
would qualify an Indian to bo a Government Entomologist? — J think that it 
would ho veiy difficult with the presont staff and uudci present conditions 

A.21C5. It would put more work on the Entomologist than ho would be 
able to tackle? — Yes. ( 

A.21GG. Supposing an Indian were aspiring to become a Government Entol' 
niologist, wliat course. would you rocommond for. his training? — It 'depends 
entirely on the man himself, as to what ho know already. , ' 

A.2167. "What generally do you think, from your knowledge and experi- 
ence, would ho the type of man that you would like to get for such training? 
What sort of a training do j;ou think wopld be most suitnblo ns a set-off before 
he came to you for ’a specialised training in entomology?— I think that it 
would he an advantage if he hod already had some experience in tho Provinces 
before he came to us .» " 

A.21G8. For instance, take a course in'. biology. Bo you prefer to get a 
man who lias done a certain amount of spade' woik in tie college?— "What I 
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meant was a inun who had done work a* an Entomological Assistant in the 
Province and not neecssnrily one who has heon through the agrionlturnl course. 
It depends entir“lj on the man himself. 

A.21G9. Piojevor Gang nice : From the point of view of equipment and 
from the collection of tiopical insects that you have hoio in this Institute, do 
yon not think that this Institute is ono ol the best in Asia? — Yes, I think so. 

A.2170. Do you think that if you could do\ clop this Institute you could 
attract students ft om various parts of Asia?'— No doubt; you would certainly 
attract them. The bigger the place the more peoplo yon would attrnot and 
the better would the work be. 

A. 2171. You hnio shown us this morning the vast area that you are called 
upon to command, that is fiom the Jfnlny States to Peshawar. Tn view of 
this vast area that you are able to command, is it not necessary to extend this 
department «o a>- to meet that demand? — 1 Iinvo already put forward my 
views on expansion of entomology in India in my wiilton evidence. 

A.2172. Do you think iimi having made a good beginning it ought tn ho 
extended to inert that demand? Is that your considered opinion? — The 
demand for what* For training? 

A.217.'). For training, or to get information, and for entomological work 
generally? — I think, in view of the impm lance of entomology to India, it cer- 
tainly should he expanded. 

A.217‘1. You would not confine it merely to serve the needs of the Indian 
Agricultural Seivict* or moot the needs of the Ptovinees? "Would you look 
upon the problem iron) n wider point of view? — Yes, from the point of view 
of the eountiv .is e whole. * 

A.2175. And ndjoining rountiies nh>o? — We should have to collect lnfoimn- 
iion, as far ns possible, from ndjoining countries, hut of conrFo wo could not 
expect to control them. 

A.217C. Not I oi conti oiling insect pe'<ts so much as for educational purposes. 
Supposing students minted to come from South Africa, would you tnko them? 
—Why not? 

A, 2177. You could lake them® — Certainly, if they wanted to come. 

1 was thinking of the problem fiom the Em pile point of view. 

A. 217ft, With regnid to the nusuitnhility of Push, you have stated that 
there ole two diilienltics, fust with regnid to the preservation of insects and 
bocoud the reniing of iiibeets, and you suggest that Coimbatore would lit* a 
suitable place. In what way, do you think, Coimhntore would Immutable? — 
It has a mueh mole equable climate, and yon can carry on roaring work practi- 
cally nil through ihe year. 

A. 2179. 1 ft is ‘iietcly the climatic condition? — ’Yes. 

A 21^0. With regard to the le.uitig of insoois, could you not reproduce 
the optimum conditions in your imoctniy? If you had a pioperly equipped 
fmectary built, could you not obi into the difficulty about climate? — It would 
he veiy difficult to do I hat: it would he reniing tilings under unnatural concli- 
ti in**. * 

A.2181. 1» cairyiug out expet imcnts here, do you collaborate with olliet 
dopai talents? — \\ lieu necessary, yes. ^ 

A.2182. You hnve to carry on home plot expel imcnts, or held Irinls? — 
Sometimes. If f mini to grow cotton on the farm, it is necessary to go to 
the agriculturist, to get a plot ot ground, and perhaps get it plnittod. . We 
Used to do that « hen we reared parasites. We used to keep our cotton plants 
on the farm and let the boll-worm run riot dn the plants, the pnt.isite breeding 
on the boll-worm. Wc collected parasite* ami sent them Up to the Punjab. 

A.2I83. What is Iho exact piocedmo or your following up tho Hfo-history 
of pests? You fust discover the pest, for instance, and study tho life-history 
in on in nectary and then you reproduce the conditions in the field; is that 
the process? — Moie or less it is so; but discovery is a thing which perhaps 
takes years. We have, been aide to rear last year a eatorpillar which we liavo 
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known for 1C years, nlmost ever since I came to Puso ; we have found it very, 
very difficult to get it out, and it is only last year that we succeeded in doing 
so. 

A.2184. As a result of 20 years’ work, do you think you have now a survey 
of the insect pest3 which infest the major part of India? — We have a rough 
idea about it. 

A.2185. Have you any idea os to the distribution of the pests? — We havo 
the beginnings of information; I should like to sny that we certainly have not 
got complete information. 

A.2180. Do you think it would be useful to have a survey of thnt sort 
properly made? — I think it would bo most useful; we have been trying to do 
it all the time. 

A.2187. Perhaps you are not able to do it because you have not got ade- 
quate staff 9 — Wo certainly could do much better if we had a larger staff. 

A.2183. Would you agree that that sort of survey could bo undertaken in 
collaboration with the provincial departments? — We do undertake it in col- 
laboration; we ask them to give us information. It is one of the objects of 
these entomological Meetings that arc held here, to get information mid inter- 
change of ideas, not merely between the Provinces and ourselrcs, but between 
the different workers in different Provinces. 

A.2189. Ton lime adequate information to put it together with a view to 
formulating n general idea of the distribution of the insect pests throughout 
the country? — Wo have a rough idea of it; I published a list of insect pests 
years ago. 

A.2190. Merely from the point of view of distribution? — Distribution in 
space and also food plants. 

A.2191. Are you trying to correlate distribution nnd incidence of insect 
pests with climatic and other factors? — That is a question of collecting data 
over a sufficient length of time for every insect. I hope, in fnture, entomo- 
logical work will largely enable us to predict the outbreak of pests when we 
have got sufficient information. We might be able to say, for instance, that 
next year there will be a particular insect pest in Bombay, and we can take 
measures in advance. Thnt moans a good deal of work; it ennnot come in 
our time; we can only lay the foundation. 

A.2192. You havo laid the foundation, and the next step ought to be thatP 
— Yes, I quite agree. 

A.2193. Would you tell the Commission any definite results obtained with 
regard to the control of insect pests, results which would enable you to go 
confidently to the cultivator and say “ Do this and you will solve the prob- 
lem ” ? — Such measures ns control of grasshoppers by ploughing, and general 
agricultural methods like clean cultivation. 

A.2194. Clean cultivation, spraying, nnd so on, are, of course, the ordinary 
platitudes of entomological control method. I want to know whether you 
have got something definite with regnrd to any insect pest in this country 
which will enable you to say “ We know the life-lnstory of this pest, and this 
is the method of control ” ? — For Agiotis vpsilon at Moknmeh we used Andres 
Maire traps, and we found we could control it by that means. 

A.2195. And you transmit that method to the provincial departments con- 
cerned? — Yes, that work was done in direct collaboration with the provincial 
department. 

A.2196. Mr. Culvert: Have you done anything for the cotton boll-worm 9 — 
We have done a good deal on boll-worm and our information has been pub- 
lished. 

A.2197. Profestor Oangulee: Have you developed any new method of tack- 
ling tho problem of the boll-worm? — Nothing new; Mr. Itichards of the 
United Provinces is on tho work at presont. 

A.2193. In my experience in Bengal villages, I found that the cultivators 
lose a groat deal of their stored grains through weevils nnd insects. Have- 
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you done nny o\ierimcnts with regard to those insects P — I gave tho Commis- 
sion n copy of oi'r bulletin on stored grain experiments. 

A.21D9. I have noticed that. But hare you studied those weevils in detail 
here? — All that information is m tho bulletin. 

A.2200. Hnveyon used nny gaseous insecticide to control wcevilsP — No, 
that is not prncticnblo on n village scale, under the conditions of an ordinary 
household. 

A.2201. It is n practical proposition, perhaps, where largo storage is con- 
cerned P — It i«, for largo storage perhaps; wc have not taken that up so far. 

A.22Q2. When you find n method of control here, do you nsk the provincial 
■departments to test that method? Supposing you are studying certain insect 
pests here and you find out the way in which they can he controlled, do you 
ask the provincial departments to repent your oxpeiiments? — Wo do not nsk 
them to repeat them; obviously, if wo have found out a successful method, 
they will cony it; we do not need to ask them to do it, when they me quite 
willing to tnke up nny methods which nie successful. 

A.2203. One hns sometimes to suggest such trials and investigations; it 
may not occur to them at all? — Wc do not keep it secret; wo lot them know 
what it is. 

A. 2204. On the question of yonr relationship with the Veterinary Depart- 
ment, yon have a department hero, I understand, where yon study insects re- 
sponsible for carrying diseases P — Tt is not n special department. 

A ,2205. You do not study pathological entomology? — Yes, wc go ns far as 
we can. 

A.2200. Are you in touch with the Imperial Veterinary Department? — 
Yes, T am. 

A.2207. Is nny work being done on collaboration with that department? — 
I am at present preparing a book on Veterinary Entomology for India. 

A. 220*1. T understand lnc-cultnre is a very important industry in this Pro- 
vince. Is any work being done with regard to that? — I should say n very 
large amount of work hns been done on lac : wo have issned n bulletin on lao- 
culture, for which there is a great demand at present; it hns run thiongh 4 
editions. But with tho starting of the new Lae Institute at Bnnelii, it seems 
lather unnecessary to duplicate tho work. 

A. 2209. You lire in touch with the Institute at KnnehiP — Yes. 

A.2210. Do yon hold out any prospect for apiculture in this part of tho 
country? — 1 think there is a very big outlook for apiculture, provided we get 
•the staff to work it. 

A.2211. How many students have you in your department for trniningf — 
There is one at piesent, and there is another coming from the United Pro- 
vinces for systematic entomological training; wc have had an application a 
few days ago asking if he could be sent over, 

A.2212. How many more students could you accommodate in yonr section? 
—For how long a period? 

A.2213. Fur 2 years P— I should think we could take 4, or perhaps half a 
dozen. 

A.2214. Have you any students from tho Universities of this country, wish- 
ing to tnko up entomology from a scientific or economic point of view ?— Wo 
have had several men who cauio here for a short pciiod, for n month or so, or 
perhaps longer. 

A.2216. Do you think that method of the short course has stimulated 
interest? — I hope so. 

A.2216 Are you in touch with tho students who come here? Do you 
follow up yonr relationship? Supposing T come to you to he trained for n 
couple of mouths, would you have my address and send out entomological 
literature to me and so on ? Do you have that sort of relationship established 
between the students and yourself? — T think it depends entirety on the 
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student , if lie likes to mi to to mo mid keep in touch with mo, ho enn do so. 
hut if he drifts away. ho drifts away. 

A 2217. You lime >«ud tlmt there is no adequate interest taken in entomo- 
logy , I take it it is the function of tlio Institute to pronto thnt interest? — 
Wo trj to, hut it is difficult to kcup n largo number of irons hot nt the «amo 
time 

\ 221S Mi.tahnl Yon i entnred upon an estimate of the losses to India 
from insect pests. Hast* you any reason to believe that the percentage of 
loss in India is higher thnn in other countries * — I should not think it is higher 
than in other ev.intnes m tlio tiopics, hut it is certainly higher thnn in tom- 
peinte countries. 

A 2210. Higher than in Euiopcnu countries? — I should think so. 

A 2220, The extra large stalls in European countries which you were men- 
tioning this nun mng are not due to tho fncl thnt the loss from insects is 
greater, but to the greater inteiost in the subject? — I think that is so, on the 
n hole. 

A 2221. .Ifr. liamai : Yon told ns that tho interest in entomology was not 
adequate in this country. Is that indifTcrenco general, or specific, and only 
confined to Tndin.isP — Comparison is proverbially rather odious^ hut you must 
realise thnt n man u ho is really keen on insects is rather a rarity in all coun- 
tries. Even in European countries, only a very smalt percentage of tho popu- 
lation is lenity keen on insects, hut yon do get there a much huger propor- 
tion than sou eel in most Asintic countries, except perhaps Jnpnn, uhere 
there lime been soieial men ulio are l pally keen on insects. 

A 2222. I do not want xo dispute the fact thnt the general interest taken 
In tho Indian iniblir is icry small. But I want to go further and find out 
fiom you whether there are not othei leasons for it. You sent up yonr pro- 
posal for an Entomological Bureau to the Government of Tndia, and yon also 
made an nppoil to their henrts and imagination thnt tho loss from insects to 
the crops of India waB something like Rs. 200 erores, which is perhaps os lug 
ns the roienue ol the Government of Indin; and yot they tnrned down yonr 
pioposnls. That shows {lint oven the Got eminent of India are rather indif- 
feient to sour science? — I qmto agree with you. 

A. 2223 ff the Government of India nro so iudifTcieht, we need not blame 
the Indian nubile 9 — 1^ do not blame thorn a bitj I merely want to stimulate 
then intoiest and curiosity and so on in tho science; and if I can stimulate 
the imagination of Goi eminent by appealing to their pockets, thnt is ono way 
of doing it. 

A 2224. May 1 furthci nsk you whether yon liavo found thnt flic interest 
taken in insect life, ns a hobby, by tlio Europeans in this country is any 
stronger than that taken by the Indians? J)o you think that is n noticeable 
feature 9 —! think it is; on the whole, I regret to sny it is so. 

A. 2223. They show a stionger interest? — I find more Europeans wiiting 
to nit, Slanting information about insects; they find something that appeals to 
them. 

A.2220. Fio/moi Gnngiilcr: Europeans in then unofficial capacity? — They 
aie mostlv unofficial people, planters and all sorts of people : tho Emopeans 
write to me. and occasionally nil Indinn mny do so, but not often. 

A.2227. \nd thciefore public opinion amongst the Indians to treat insect 
life as a hobbi has to he stimulated by some method ? — 1 think it docs require 
stimulation. My hook on “South Indinn Insects” was printed in a fairly 
largo edition for a hook of thnt character, but all tlio copies wore sold out. I 
cannot say bow many copies wero bought by Indians and how many by Euro- 
peans. But as tho whole edition was sold out there must have been a certain 
amount of demand for it. , 

A. 2228. Dr. Ilydn : Did yon ask somebody' to hove thnt book translated 
into some of the leinnculais m India? You know about 80 per cent of our 
people cannot rend and the lemnining hnvo a purely literary education. Yon 
cannot expert them to have an interest in insects 9 — That book was published 
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hy {lie Government Press, Madias. nnd if nay one wanted to biing out a 
tinnslrttion T date fray tliov could got permission. 

A .2220. T)o >ou not think it is >our business to stimulate tlmt interest? — 
T am afraid I could nor. under take translation. 

A .2230. Profe'ioi Ganqulfe: How many copies a oic printed? — 1,500 

A.2231 . And ‘•old in how many years? — They were sold out some yeaxs ago; 
within about ten years. 

A. 2212. Jfr. hnmai : Considering the \nst importance of entomology to 
the country and io agiknlturo, it is important thnt yon should take steps to 
ncliiotc publicity. Wlinl steps me being token hoie at Push to give as much 
publicity ns possible to this question ? — Wo cannot do voiy much hoi e. Wo 
hold these meetings. 

A .22.13. Do yon take steps to scud some of your insults to tiio public press, 
or do you nslc them to review or to bung to the notico of tlie lay public, any 
foots about entomology? — J do not send them; they receive copies of our 
publications. 

A.223I. But vhen we know generally what it is in this country. Unless 
special attention is drawn to these matters the lay public is not likely to go 
into these indirect technical question*]. I want to know whether you aslc tlio 
Director of lnfownnuon or the Government to arrange for n wider publicity 
of your results? — We have not asked the Directoi of Information particularly. 

A. 2235. You agicc tlmt it is ueccssnry? — I agree. 1 hnvo often said that 
a publication department .should be attached here. 

A .22.10. If your results arc to be of any value to the gencinl public and 
much more so to the cultivator, you ngree tlmt it is essential for you to main- 
tain here a smt of publicity department, or ask the Government to arrange 
lietier publicity than you are having now? — I hmo nlrcndy suggested a pnbli. 
eitj section in my scheme for nil Entomological Service. 

A. 2237. Either tluougli tlio P«sa Institute or through any other Govern 
mont deparrment, so tlmt the whole country might come to know of the 
results arrived at here® What steps arc being taken for a wider publicity? — 
T have not taken any specinl steps except Hint these papers arc published nnd 
.ill Gorcrnmont departments and agricultural stations nnd so on gel copie- of 
om publications. 

A .2235. You said something about the difficulty in the matter of touring 
expenses, a difficulty raised by tlio Finance Department. We nil ngiee that 
tlicro ought to b« gi eater co-ordination. Bat I should like to know from you 
a hat it is exactly thnt you want the Finance. Department to do. J# it tlmt 
tlio Director should have Romo discretionary grants? What actual remedy 
v ould you suggest to counteract flic effect of the present restrictions of the 
Finance Department c* the Audit Department? — 1 think we should go back 
to the old system that we lmd whan I came here. 

A.2239. You mean, to allow you to spond on touring to an unlimited 
extent? — When 1 came lime first Sir Itoboif Cnrljie came down here nnd he told 
us tlmt Government wanted us to tour in tlio Provinces as much as pos- 
sible to make ourselves acquainted with local conditions. TTo said, ‘Do not 
hesitate to tour: it does not matter about your travelling allowance.' Nov 
(lie position is absolutely the i o verse. We me not wanted by the diffeient 
Piovintes. We must not go them unless we arc asked to go and when we do 
go there we find that we nro out of pocket. 

‘ A. 2240, That means yon want a sort of tailr blanch c? — Tlmt was what we 
lmd in tlm old dnj’s and ] do not think it xrns found there w*ns nnv unneces- 
sary expenditure. 

1 A. 2241. As tlio old days have gone now, 1 want yon 1o suggest a 1 bolter 
method of securing some latitude and T want to ask yon who should be given 
discretion to determine whether an officer should go to tlio Province to’ co- 
ordinate tiie work or wiictliov the piovincial officers .should como up hero, the 
Director or the .Ministers in tlio Provinces? And slionld they be allowed to 
spend money on travelling allowance to an unlimited extent or should them 
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Tie any limit placed by the Audit Department? Have yon got any definite 
suggestion to make? — I think it should he largely left to the discretion of the 
Head of the section here ns far ns the tonring of that section is concerned. 

A 2242. That is, if the Director here thinks that a visit by you, say to 
Bombay, is absolutely necessary, his word should be final and the Finnnco 
Department should have nothing to say? — I do not think the Finance Depart- 
ment would object if the Director personally considered that the tour was 
absolutely necessary. 

A.2243. I should like to ask you about the conditions of service of your 
Assistants and how they are lecruited? — That is one of our difficulties at 
piesent. The grade of Assistants here starts at Its. 100 a month and rises 
slowly by increments of Bs. 10 a jenr up to a maximum of Rs. 300. tinder 
modern conditions you can get the men, even 6ome M.Sc.’s, on the money ; but 
either they arc not good men or they are men who come here because they 
cannot get a better job elsewhere, or else they are good men who just come 
here for the benefit of cheap training ns Assistants and then go off somewhere 
else afterwards. We have great difficulty in attracting good men and keep, 
mg good men under those terms. 

A.2244. You emphasise therefore that the starting salary for your Assist- 
ants, and their prospects ought to be improved if your work is to develop 
properly? — Yes; 1 consider it essentinl. 

A.2243. Sir He my Zaicrcnce : You have suggested that your work should 
he transferred to Coimbatore. 1 understand that yon wish to have your work 
cut off from other branches and have a separate Entomological Institute? — 
Yes, to do not only agricultural work hut also all other entomological work. 

A.2246. Yon tliirk there will he no inconvenience from being m a diffeient 
site to the other branches of agricultural research? — No, I think the advant- 
ages of transfer would outweigh any disadvantages. . 

A.2247. Your selection of Coimbatore is not final? You have lived there? 
— That was all discussed a great deal. Coimbatore is not an ideal place but 
it is tho best place I know of. 

A.2248. Wliat nre the primnry conditions that you would desire for n suc- 
cessful institute* 1 — I want a place where yon enn rear insects nil the year 
round, a place with a good climate and also suitable for preservation of 
-collections. 

A.2249. Those are the three essential conditions?— Yes. 

A. 2250. You should be comfortable? — I mean, if you live in a decent 
■climate you enn get better work done. 

A.2251. And your specimens should be preserved? — Yes. 

A.2232. Whrt about the accessibility to other parts of India? — In a great 
country like this that does not matter so very much and such a tiling will, in 
-the near future, be solved by aerial transport. 

A.2253. So that you do not think that you should be within easy reach of 
•one of the great sea-poits, say Bombay or Calcutta? — Coimbatore is within 
quite easy reach of Madras which is one of the sea-ports, and also of Tuti- 
coriu. 

A. 2254. Ato you in touch with the college recently established in Trinidad? 
— No; we are not in special touch. 

A.2255. Are the insect pests there of a similar character to what you have 
here? — I think that they are practically all different. 

A.225C. So that the title, ' College of Tropical Agriculture,’ does not refer 
to India? — It would not cover most of onr pests. Theirs are different from 
curs. 

A.2257. Have you any knowledge ns to tho size of the entomological staff 
there? — I have not any first-hand information ; I know thero is nn entomologist. 

A.2253. Have you not got the particulars in your records here? Could 
you not get them for ns? — No, I do not think we have any information here. 
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A. 2259. Have they not published any works? — I have not got anything, 
niysolf ; there may be something in the library. 

A.22C0. What is the total budget of your section? — Roughly, about 
Its. 75,000. 

A.22GI. Tn the scheme you put in in 1920, you asked for a budget of Rs. T 
lakhs? — About that amount. You must remember, however, that that scheme- 
includes all entomological work, whereas my budget here only includes Fusa, 
and not the other 12 entomologists who are working in different parts of India 
at present. 

A.2202. Rs. 7 lakhs would be sufficient, in your opinion, for the entomo- 
logical work of nil India? — That is my budget estimnte. 

A.2263. What do you mean by that ? — I am not a financial expert ; I have- 
only worked out the figures roughly, but that is about the amount it would 
cost. 

A.2264. You show on that budget 29 experts at Rs. 1,000? — That is a sort 
of average pay. Some would l>e drnwiug more and some less. 

A.22G5. Is that on the assumption that the staff will he European or Indian 
or both? What was your plan? — I took it that that would be an all-round 
figure for a general average. 

A.22G6. With a mixed staff? — Yes. 

A.2267. Rut you would not be able to recruit for a cadre of that character 
in India for some consideiable time to come? — I calculate it Mould take Id 
years to work up to a staff of that size. 

A.2268. You were asked just now whether you could point to any definite 
results of your work. Can you point out anything which you have shown 
which uould have saved expenditure on the part of the Government if it liad 
been known earlier? If any of your results had been known earlier, would 
they have prevented the wnste or unnecessary expenditure of public money? 
To take an example, I was under the impression that in Madias the flea of 
the lat had bepu shown to be of a different vnriety to the flea which carries 
plague. Is that correct? — Yes. The fleas in Madras nre astia, whereas the- 
ordinary rat flea is cheopis. The latter carries the bacillus of plague; the- 
former hardlv^carries it at all. I thought you were leferring to things done- 
here ; we did not discover that fact here. 

A.2269. Whom uas that discovered by? — The flea wns described by Roths- 
child, I think. 

A.2270. That is the kind of information which could prevent the waste of 
public money? — Yes. A lot of trouble wns taken at the time to prevent 
Madras being infected with the plague. 

A.227I. There was very heavy expenditure on the destruction of rats, 
which was wasted, for this reason P — I think the destruction of rats is always 
advisnble; you save money by avoiding the damage they do. 

A.2272. That ir a totally different question? — I have not any first-hand 
information ns to the amount of money spent to keep plague out of Madras, 
but I know there was a tremendous number of regulations in force. 

A.2273. I am trying to get from you, by means of an illustration, what the- 
advantage of systematic entomology is. This is on illustration? — Yes, this 
is a case which proves the value of systematic entomology. There is a very 
minute difference between the two fleas, but the fact that there is this dis- 
tinction makes all the difference with regard to the carrying of plague. 

A.2274. From that Mould you infer there ore other cases where other 
insects have been attacked owing to lack of accurate, systematic entomological 
information? — Tbeio have been such cases, undoubtedly. 

I want you to give us something* definite on which you can recommend this 
expenditure of Rs. 7 lakhs a year which you have asked for. If you can give- 
us some illustrations it may help the case. 

A.2275. Thr Chan man: You can put them in later, if you like? — I think, 
it would be better ; 1 inay have to criticise other people’s work in some cases. 
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A 2276. Sit Henty Laxcrcnci. You will put thorn m later? — Yes.* 

A 2277 Sit Thomas Middleton • Continuing the subject Sir Henry Law- 
rcurc has raised, you estimate the losses incurred in India through damage 
done bj insects at roughly Its. 200 crores. You agree, of course, that even 
with the most perfect Entomological Service in the world it would be impos- 
sible to prevent more than n fi action of that loss?— Yes. 

A.2278. But there must bo a very considerable fi notion which is pie- 
ventnblo i> — Yes. 

A.2279. Itecogi moil oi that fact has Jed, m iccent years, to the extensive 
development of (be conti ol of insect pests in tho United States and Great 
Britain? — Yes 

A 2280 rt is unlikely those countues would have gone to that expenditure 
unless tlioj found it profitable 5 — I think thoio is no doubt they have found 
it piofitnblo they base ron lived tho linpoitnnco of it and increased their 
staffs according!/. 

A.22S1. You contrasted, in reply to some previous questions, conditions in 
Em ope with conditions in this country. Do jou agtee that amongst scientific 
woi leers in Euiopo the entomologist is particularly fortunate m having a 
largei number ol voiuntnrj vroikcis to assist him thnn is tho case with many 
othei sciences i — That is so to a large extent because economic entomology is 
a compnintivctj modorn stionce. The real science of entomology has been 
built up in th« just pnrolj by voluntaiy workers, and theio is still a very 
laige proportion ol voluntary w others. 

A.2282. That voluntnij woik begins in most English schools; m most 
English schools jcu will find butteifiy nets nnd so on? — Yes. 

A.2283. It begins with the boys and is continued 5 — Yes. in some cases, but 
not alw ays ; som > people take it up in later life. 

A.2284. Tho cnoO of the Madras flea has been mentioned. Hothschild was 
a voluntnij worker of some note, I think?— Yes. 

A.2285. You hnvo pointed out that a similai interest does not exist among 
the general public of this countrj, and therefore you indicate one must rely 
to a gi eater extent on official assistance. I think tlint is your nrgumontp — 
That is so, geneially speaking. 

A.2280. How man} official entomologists have yon at work in India? — 
About 13 at pre-cut 

A.2287. Would jou caio to givo anj indication of the number you would 
like to seo at work 5 — There is praoticnlly no limit to tho nmount of work. 

A.2283. What is the scope in India? — The scopo is absolutely unlimited, at 
anj rate in oui generation. 

A 2289. ff llie scopo is unlimited, we must begin with the training of suit- 
able peisons How would j-ou pioceed to train them? Yon have indicated 
that 2 years at Pasn are useless ior tho typo of student that is sont to you? — 
That is so. hccalisi fho typo of student who is sent to us has no knowledge 
wliatevei ot the subject when ho conics. 

A. 2290. Wlift is tl'io knowledge jou desuo him to hnvo whon ho comes 5 — 
If ho is really keen on insects 1 do not w ant much more to stait with, but you 
cailnot turn him out in 2 joins even if ho is kcon. 

* Two instances may ho given to show tho value of sjsiemntie woik and the 
necessity for this to pi eccde applied work in Entomology. 

In the fiist instanco, the vanous borers in sugaicanc, mm re, mio ; lice 
nnd other ceicals were lumped togctliei under the nomo of " moth borci ’’ 
(Ghilo simpler) and leconmiendntions weio made for tho growing of moire 
as a trnp-crop loi borers in siigaicano. Subsequent investigation has shown, 
not only that the boreis in sugarcane, mairo, etc., are quite different, includ- 
ing over a doren species with distinot habits nnd food-preferences, so that no 
one method con possibly control them all. 

A second instanco may bo found in my lteport of the Second Entomological 
Meeting , Pusa, pp, 196-197. 
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A.22D1. If you w a Jit u good educational basts, w hat should you have? 
Wlmt th tlio noun a 1 tunning for an entomologist P Is it not a degree with 
roofogy ns the main subject? — Yes, nowadays that is about if, 

A. 2202. Vs you know, we bnve in Tiiitain in the post 10 or 15 years been 
training entomologists, anti mo select foi training persons nlio bnve taken an 
honours degice in *,uo!ogy v --Yes. 

A 2202, Can you not get men of that type to tinin in l’m-n, men who lmvc 
taken « scion re degree in zoology in an Indian llnivetsity 1 ' — As J said just now, 
ihe only student who has done bis 2 years' post-graduate corn so here was an 
M.So. in rookigy, and lie eamc bote knowing nothing about entomology at all. 

A.220J. fit, J[t „r>) Lninnur: VVluiL pay did you give him when lie was 
here? — ■'None. He bad lo pay Its, 25 a month for his training. 

A. 2205. Si, Thntiuti Miihililnn: Yon tefened to the question of salaries, 
and homo emphasis it as laid on the nmount of the starting salary. Do .sou 
not think that in a subject of this sort piospecls are more important than tlic 
starting salary?— J think the present stinting salnr.s is too low and the rale 
of increment is too slow 

A. 2290. Yon indicate that entomology rotors not only ngrirultmo proper 
lint forestry , votcrin.uy and medical questions. Is them any real objection 
to the separation of the finest work and your work here in Paso ? la not 
there work enough for both of you? — There is plenty, the only point is the 
avoidance of unnecessary duplication, 

A, 2297. K flieie uunei evsnry duplication?— 1 think there n>. Gotern- 
nmnt lias the espenso, for instance, of keeping tip two big libraries on 
entomology . 

A.229S. Ate tbei c anv other obiei turns? — There is the keeping up of two 
collci t tons. Veiy otlen llie insects they deal with there are the same os are 
being dealt with here, 

A .2299. I do not quite follow the reasons which lend you to select Coim- 
batore ns against Push? J1 you compare Pusn with the plnees in which Euro- 
pean entomologists work, you me in 11 much better position? — I would ask 
you to come here in 0 months’ timo and ask >011 if yon would like then to put 
it in thnt way. 

A .2300. 1 am not talking at >011 hut ot your insects ; in 0 months’ time 
the conditions are vety favnuiabie for your insects? — I do not think wo nro 
much better off hero; insect activities practically close down in October till 
about the end of February ; then we get n shot! outburst of activity about the 
beginning of March and utter that they close down again until tlio advent, 
of the moUMiou. 

A .2301. There is no laid? id activity In the monsoon P— No. Then of conise 
in the monsoon >011 get intensely damp toutlilions and when reaving insects, 
their food often goes mouldy. 

A. 2302. Comparing your conditions with other entouiolngioal conditions, J 
cannot think thnt the locality imposes very severe restrictions upon you. llnvc 
you Worked in Inhorntoi its in Britain? — Yes, t was w 01 king there last winter 
for 0 months. 

A .2393. Your tonditious ro fnr as the siudy ot living inscots in concerned 
most be better here than they me there?— Pei 1m jin, but they ore not the best 
wv can get in Tndiu. 

Yes, it may be that they nro not the best conditions but they arc good. 

A.230t. Dr. Jlytbi : You require a regular Entomological Sendee after the 
approved models ot other .services, such ns the Polite, Agriculture, and to on? 
—I think tho Geological Service is mote the type one might keep in mind. 

A .2305. Have other countries got such a legular sonico? — Yea. 

1 A .2300. A»e you nwnie ot othei count rio- thnt have definite conditions ns 
to personnel, pay, promotion unit pension?— Tho Dinted Stales, of course, is 
the best example. 
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A 2307. fliu England got such a service? — It has, on a very small scale 
as compaied with other countries. 

A.2308 With regard to this loss of 200 orores, do you claim accuracy for 
your figures p — I claim they are ns sufficiently accurate as I could make them 

A 2309. One could not add another 200 crores to it? — No, I vent carefully 
into the outturn of crops, the areas under ciops, and we took the valuations 
os far ns w e could from the market prices and so we got n rough idea of the 
’ aluc of all tlio crops grow n in India, and then we took the losses on encli 
crop. 

A 2310 You speak of dissatisfaction prevailing among entomological 
workers, do»s that dissatisfaction extend to both highei and lower grades & — 
I do not think se are too satisfied with conditions. 

A.2311. Conditions of pay and prospects? — Yes. 

A.2312. What is the difficulty with regard to obtaining rare books? — Very 
few copios of the older books come into the market; there were veiy fen copies 
originally and most of thorn have now gone into public libraries, so that it ts 
very rarely that a copy is obtainable. When such a book is offered by a book- 
seller, under the Dudget Rules I may or may not have money at the time 
You cannot foresee when one of these books that no wont will be available; 
alien it is available, if wo have no money we cannot got it, and by the time 
the money is made available the book may be unobtainable. What we want 
is to have a definite sum that we can lay our hands on at onco and buy straight 
away without any red tape. 

A.2313. Are you not given a definite grant for the purchase of books? — 
Yes, but it lnpses; wliat I want is a definite sum that will not lapse. 

A.2314. With regard to this difficulty ns to conducting examinations, why 
should you not visit the agricultural colleges and sit on their committees deal- 
ing with courses and examinations 5 — Because if I go to attend an examin- 
ation, now ndays tho Province in which the examination is held has to pay my 
expenses, and they will not do that; they will not ask people in from outside 
it they have got to pay their expenses. 

A.2315. Do jour remarks apply to Indian Universities ns well as to the 
Government Agricultural Colleges? — The Agricultuinl Colleges; I linve had no 
experience of examining for the Universities. 

A.2316. The Agricultural Colleges will not pay your travelling allowance; 
they are far behind in this matter as compnred with the Indian Universities. 
For instance, nn Indian professor stationed at Peshawar will do examining 
work at Calcutta?— In the old days I used to go down particularly to the Cen- 
tial Provinces and Madras ; eveiy year they asked me to go down and do their 
examinations. It meant that! kept in touch with the teaching work theie, 
it also gavo me an opportunity of going round and seeing what they were 
doing, giving any advice or iufotmation and getting information mjself; I 
think it was of mutual benefit to all concerned. 

A.2317. With regard to your suggestion as to git mg a short course of lectures 
at these provincial agricultural colleges where entomology is a subject of 
study, do you think you could do much in a year? I do not think your idea 
is to hold the course for a full academic year P — No, I think you have altogether 
misread wliat J say. What 1 suggested was that if we had a properly organised 
sen-ice, it would he tho duty of one member of the staff to go round to these 
various colleges and give short courses, not for a year but for about a month 
at the outside nt each college. That would not replace tho present courses 
hut would supplement them. The provincial agricultuial colleges would 
carry on their training courses, which you must remember are for agricultural 
students and not for entomological students. They get a smattering of 
entomology, but in addition to that tbe Central Institute would send out a 
special lecturer; ho would have all the latest information about all pest), he 
woull have specimens, dingrams, films, and everything of that sort. You 
could get it very much bettor done if you had one man going out from a cen- 
tral place, and ho would give the students a separate extra course to supple- 
ment tho local information which they will hove derived from their own staff. 
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A. 2318. Ate you familiar with the courses of study at these provincial 
agricultural colleges? Does entomology form a subject of study at all these 
colleges? — A certain amount of it, yes ; I was two years at Coimbatore. 

A .2319. It is tonght in the first two years, is not it, at all these provincial 
colleges P — I would not like to soy it is taught in the first two yenrs at all oi 
thorn, because the com ses vary from one college to another; but generally 
speaking they get a certain amount of entomological instruction during their 
agricultural course. . 

A, 2320. Would you like entomology to be a subject of study at these pro- 
vincial agi ieultural colleges? — It is already; they give a course of training in 
entomology in their course of agriculture. 

A.2321. T thought you said entomology did not fignro ns n subject of study 
at these piovfncinl agricultural colleges? — No, you have misunderstood mo; 
I did not say so at all; it is part of the training. 

A.2322. Now with regard to this matter of the education of the ryot, who 
is. after, all. the chief man, apart fioin the service ami the collection of books 
and other matters, what measures would you suggest? — That I think is :> 
matter purely for the local department; it iB for tho local dopnitment to do 
that local Como ns trail on and propaganda work. 

A.2323. Dot us go through this matter stop by stop. Yon think it would 
be a good thing to hare a loadable primer on common Indian injects, in tho 
vernaculars of the different Provinces, for tho education of childion? — I think 
a primer on insects would be i other too much of n mouthful for them all at 
once, but if you had n foiv facts about insects in their oidinnry rending book, 
that would be a good thing. 

A.2324. If you do not agree with that, what would you suggest for the 
education of the adult ryot who cannot rend or write but wlio knows ho incurs 
losses oh the ciops lie grows? — As I hare said, that is a matter for tho local 
departments, but, generally speaking, they should be able to send demon- 
stratois round to the ryots to explain these things to them, as they cannot 
read or write. That is being done. 

A.2323. Vrofcston Gangitlcc; Would you like to see entomology a subject 
taught in the Universities of this country ; would it help your work very 
much? — Yes, we have already passed a resolution to that effect at the last 
meeting. 

A .2320. Do you consider it n very essential step townids obtaining suit- 
able recruits to your department? — 1 say we have already passed a resolution 
to that effect, but, like most resolutions, it has not gono any further. 

A. 2327. With regard to the point raised by Sir Henry Lawrence ns to tho 
saving that may result from entomological investigations, i*. any work being 
done to prevent damage being caused by insects to railway sleepers. Army 
stores or gmins in elevators? — We carried out some experiments here on tho 
treatment of wood against termite and those results were published ; consider- 
- able work has been done at Dehrn Dun by the Forest Economist on Hint 
subject. 

A.2328. Was that work drawn to tho attention of the Kailway Hoard? — It 
was done at the direct ropiest of the railway people. 

A.2329, Would there be a considerable saving if youi method of controlling 
termites could bo adopted ? — As I say, we did Some work here and our results 
corroborated those arrived at at Dehrn Dun. 

A. 2330. With regard to popularising entomology, have you at any time 
received 1 efjuests from the Department of Education in this countiy to utilise 
all your beautiful chnrts, ginphs, coloured plaiesand «o on? — We have hud a 
large demand at various times from different schools; I could not givo you tho 
list of them off-linnd. 

A .2331 . The demand is there?— Occasionally. 

A.2332. Have you thought out the problem of utilising the cinema for 
popularising the study of the imcct lilo cycle? — We have thought of iti 
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A 2333. But nothing has been done in that dnection? — No. 

V 2) 34 Von think the unemn would he a suitable medium tluough which 
the subject of insect life could he made popular? — Yes, I certainly think it 
could , I suggested that in nij note on publicity of winch you have a copy. 

A 2.135 Do vou find the adnnmstrntn e duties of your section hamper you 
m any way in youi lesenrch woik° — They tnko up most of my time. 

4 2330 Sir Jamn Marlienmi Do you anticipate any difficulty in lcnung 
the Sectional Meetings m cntomologv 9 — Xo, 1 do not anticipate any difficulty 
We should lime had a meeting two years ago, it was arranged. I mote 
mound the Provinces and told them wo were going to have a meeting and one 
oi two papors wotc sent in . then I wns ill and was unable to hold it. 

A 2337 1 ask the question because wo lmvo been told that the Devolution 
Rules and travelling allowance troubles have rather tended to vneck that 
scheme 9 — Those rules have inthoi arisen smto wo lmd a meeting; I cannot 
say wlmt the effect would bo on the next one, but I hope to continue them; I 
do not sec any reason uliv they should not continue. 

A 283*3 The Government ot India lmvo not given an expression of opinion 
in the sense of discontinuing them on account of expense or anything of that 
kind, they lime not been involved in the retrenchment policy? — No. 

A. 2339. Of course you consider them to be extremely important, I know 
yon started the idea m Pusn 9 — Yes, I eonsidoi them to be very usefnl; at the 
last meeting theie was a resolution passed to the effect that they should be 
continued. 

A.2340. Biennially oi tnomally? — Biennially. 

(The witness withdrew.) 
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Dr. VV. H. HARRISON, D.Sc., Imperial Agricultural Chemist, and 
Joint Director, Agricultural Research Institute, Pusa. 

Replies to the Questionnaire. 

Qumioxs 1 as it 4. — Questions 1 and 4 l elating to reseat rh and administra- 
tion are so closely inter-rolatcd that it is difficult to deal aitli them individually. 
The factor*, which have to be considered in foimulnting suggestions rclnting 
to the administration and coordination oi tlio agricultural actn lties of the 
Governments in India are tlio same which have operated to bring about the 
present situation ill lognrd to the organisation of loseaich, nnd they hoar 
equally upon any suggestions ioi the advancement of the latter. A loiioiv 
oi the factors Hindi have so far guided tho course of oients seems therefore 
to be a necessary preliminary to the formulation of proposals for future 
improvement. 

Talcing hist the organisation of tho Departments of Agrieultuie in India. 
it may be noted that previous to the year 1004, an Indian Department of 
Agriculture was piacticnlly noii-e'cistcnt. That year marked tho inception 
of a scheme from which ngricultttinl development in tho AIl-Tndin sense 
originated. Agricultural Departments staffed by. the I. A. S. ofliceis 
specially recruited for the purpose, were developed in each Province and a 
central depnrtmont was created directly under the Government of India, 
the underlying idea being that whilst the provincial dopuitincnts would he 
concerned mainly with the study and development of local agricultuml con- 
ditions, the central department would take a more general view of agricul- 
tural problems and act os a co-ordinating and advisory body. This latter 
function was strengthened by tho establishment of a Board of Agnenltuio 
for India to meet annually with the object of giving the experts nil oppoi- 
tunity of exchanging ideas with one another, of learning what is being done 
in tho various Provinces, of co-ordinating their work nnd advising on ngri- 
cultuinl administration generally. 

The cential department wns staffed by senior officers who possessed con- 
siderable experience of Indinn or tropicul agriculture, whereas tho provincial 
depaitments were stalled mainly by junior mon possessing little or no know- 
lcdgo of tropical agriculture, and often recruited dircot from tlio Univer- 
sities. As a con sequonce. in tlioso early days, tho central department readily 
fulfilled the functions laid down and foimed a real eentro for flic activities 
of wliolo department. 

The provincial dcpnitmonts woio staffed with Agriculturists. Chemists 
and Botanists, who woio in most cases supplied with full facilities for carry- 
ing out their duties, and experience rapidly accumulated. This experience 
being mainly local in character was not shared by the officers of tlio central 
department, nnd thus tho fiisl intimate relations between tho two branches 
tended to lessen ns time wont on, With the growth of tho department, tho 
Board soon became unwieldy nnd it was no longer possiblo to collect all tho 
members of the Agricultural Departments together for tlio meetings nnd, in 
1008, tho membership find to ho i educed with the result that the scientific 
experts in particular rarely c.unc into intiranto contact with tlioir < ollengncs 
m other Provinces. Later on the meetings were hold biennially instead of 
annually and discussions of tho programmes of work of the various depart- 
ments were dropped. None tho less Ihe co-ordinating influence of the cen- 
tral dopnitmont still pcisistcd in an effective hut voluntary form. 

With tlio inception in 1910 ol a sohome of genera! expansion, which aimed 
at making the expert staff of ench Province comploto in itself nnd capable 
’ of dealing with all local pjoblems of immediate importance, tlio provincial 
departments developed a tendency to adjust themselves into independent 
units and this movement received an impetus through tho introduction of 
the Devolution Jink's 1920, framed undei tho Government of Judin Act, anti 
the classification of Agriculture .is a Tr.msfoired subjeit in the J’rovFficts. 
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As a sequence to the decision to treat Agriculture ns n Provincial subject 
in fhnrge of Ministries, the control department could no longer exercise the 
same influence over the development in the Provinces ns hitherto, and dis- 
cussion ot matters relating to Agricultural administration in the Board of 
Agriculture necessarily became restricted. The unmng influence of the 
central department suffered a further check through the concessions made by 
the Lee Commission, especially — (1) The introduction of selection grade posts 
into the dopaitment romoved the finnnoinl attractions which liad led to re- 
el mtnient to the central department from the most capable of the provincial 
olheors, and further when these selection posts were given to officers beforo 
the completion of tho full 15 years’ service, the attraction of sorvice in the 
Provinces became greater than w ltb tho Central Government. (2) The grant 
ot tho right to take pioportionntc pension to officers scrying under Provin- 
cial Governments nnd the withholding of tins privilege from those serving 
substantively with the Central Government stopped nil hope of recruitment 
to tho lattei seivice, foi not only was no officer prepared to forego the pri- 
vilege by accepting service under the Government of India, but, in addition, 
ns the concession led to an immediate resignation of many of tho senior men, 
the prospects of promotion, with all its attendant advantages, became far 
better in the seivico under Provincial Governments, 

These concessions prevented recruitment to the central dopaitment of 
experienced members ot the provincial departments, while, on the other hand, 
the schoino of Indianisntion of tho department not only resnltod in the cessa- 
tion ot further recruitment to the I. A. S., but also in the appointment of 
recruits with little experience to the non and vacant posts at Pusa recently 
placed outside the cadre of tho I. A. S , who can have little immediate influ- 
ence with provincial departments staffed by senior and more experienced 
officers. 

(8) Further, the principle that any services rendered by officials of tho 
Central Government to a provincial department nrc liable to form, a charge 
on tho latter has had an appreciable effect in restricting co-operation between 
the central and the provincial departments. All these factors have combined 
to produce a lino of cleavage between the several Agricultural Departments 
in India, have led to an increasing isolation of tho central department nnd 
have removed hope of a continuation of central influence under existing con- 
ditions to a remote distance. 

The central department, however, still exorcises n certain modicum of 
influence through Muktesar, the Imperial Institute of Animal Husbandry 
nnd the Besenroh Institute at Pusa but only — apart from tho porsonal in- 
fluence ol any individual officor — through those activities which any parti- 
cular provincial department may ho deficient in, or devoid of. It has prno- 
tically no influence, if one excepts the publication branch, m co-ordinating the 
activities of one Province with another. From tho agricultural point of view 
the provincial departments are practically independent entities, owing no 
allegiance to Indin as a whole, nnd tho wider view of the general progressive 
well-being of Indian agriculture nud the international relations of Indian 
agriculture is, therefore, in grave danger of submersion. 

Tho central department which has under its purview these wider consi- 
derations is thus left stranded ns an isolated body unable fully to exercise 
•that influence wlucKis its prerogative. , 

The necessity for tlio central department boing placed in an advantngeons 
position for the due performance of its responsibilities requires little demon- 
stration vnd it is apparent tlmt some ( rgamsation must be created which will 
enable the central department (1) to keep in touch with the work done by 
tho several Departments of Agriculturo, (2) to give advice and formulate de- 
finite policies of development, (3) to promote all schemes which make for tho 
general advancement of agriculture in India, (4) to stimulate and inorense 
the lolume of research work annually produced particularly m relation to 
problems which are definitely not local in character, and (6) to he in a position 
to take prampt nnd effective measures to prevent the introduction of crop 
pests and diseases from outside India nnd also from one Province to another. 
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Wliat seems to be required is an organisation which will promote free 
co-operation between those engaged on identical or allied work and not a 
central co-ordinnting body so frequently associated with central control which 
cannot prove acceptable to departments and ministries who have been granted 
piovincial autonomy. Any organisation to prove successful must obtain the 
voluntary support of the departments and in fact be of such a character that 
they will willingly seek its co-operation, help and support. 

Several suggestions have on occasion been put forward, the most promin- 
ent one and the one which first naturally comes to mind through obvious 
analogies, is the institution of an organisation based on lines closely follow- 
ing that which has been evolved in the United States of America. This is 
essentially one of a strong Central Federal Department working in close co- 
operation and contact with tho various States departments, but a close 
examination loads to the conclusion that such an organisation cannot be suc- 
cessfully transplanted to Indin in present circumstances. Apart from the 
obvious serious financial burden which would be thrown on tho Government 
of India, the outstanding feature is that the Federal Government in the 
United States of America exercises an executive and administrative control 
over many Government functions throughout the whole of tho States, (e.g., the- 
passing of tho Grain Standards Act which aims at bringing about uniformity 
in tho grading of giains; tho Federal Reserve Act which authorises national 
banks to lend money on farm mortgages; tlie Federal Farm Loan Act which 
created a banking system suited to the farmers’ needs; the Food and Drugs 
Act which forbids adulteration; the Hntch Act and the Adams Act which 
make provision ior grants for furtherance of agricultural research and edu- 
cation). 

The Control Department of Agricultuie therefore functions continuously 
throughout the whole country and thereby is m intimate contact with local 
conditions. No similar system of legislation is in operation in India and 
neither under the present system of devolution and administration of tians- 
iertod subjects does it appear probable thnt it will originate in the near 
future Consequently, tho formation of a Central Depnitmcni of Agricul- 
ture, based on tho model of the United States of America would be largely 
inoperative in thnt it would carry with it no leal bridge between its sphere 
ol operations mid thnt of tho provincial departments. If and when a system, 
ot Federal Government is developed in India, then the proposal might bo 
more seriously considered. Until such a change comes about, some simple 
and less ambitions scheme must bo adopted. 

Another proposal is that all agricultural research in India should be canied 
out under tho aegis of the Government of India. This would coimote tho 
taking over by the Conti al Government of all the research activities of the- 
Provincial Governments, thereby relieving tho latter of present serious finan- 
cial commitments and permitting them to apply the funds thus liberated to 
direct agricultural development, Consideiation, however, shows that unless 
tho Government of India wore prepared to meet a very considerable additional 
expense in developing tho scopo and eadro of their present department, there 
would be no immediate inoreaso in eithor the volume, kind or scope of the 
research work turned out and that most of it -would still continue to bo 
strictly local in character and application. Advance in agricultural research 
and knowledge will not be acquired by merely transferring tlie present onus 
of the Provinces on to other shoulders, but by developing tho present situa- 
tion. Tho proposal does not do away with the necessity of a bridge between 
tho activities of tho central and piovincial departments. All it does is to 
transler the present gaps between the departments to points more remote 
and localised, i.c., between research officers working on local problems and 
the agricultural officers responsible for tlie development of local agricultural 
operations. 

From a consideration of the above it becomes olearer that the required or- 
ganisation must be supplementary to tho existing one, which is quite capable, 
under able administration and* control, of covering the general requirements 
of a Provinco, so that being independent of provincial boundaries it can con- 
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m<Ic! jri K liltnral problems in n wider sense, tnn earn, on investigations 
covonng broad agricultural area*, props nnd pioblemt,, nnd by the ptonsion 
of suitable means ran Rive eflectivc help, eitlior fiimntinlly, 01 otherwise, to 
piovineiul depot tnientx ns occasion arises Without liitoifering with local 
idinunslriitivc pioblems ami nitlmut icsnrtniR to executive ordeis, it must 
be nbl" to obtain the < o-operntion ol the I'iov ltices by the beneficial character 
ol its iiimtmns Km ttumteh in India we hate an example of such n icntial 
organisation in the Indian Centinl Cotton Committee nnd its activities point 
the way to n unti-tnctoiv general solution of the problem. This body is of 
recent loitnaiton. yet in the brief penod of its existent e it has been able to 
influence in u most marked lnniinei the imp] moment urn) dot elopment nl 
cotton interests throughout India, and that with the willing co-opoialion of 
the pinvinrinl nutlinrities eoneeincd 

The oigniusntion nnd activities ol this Committee will have been placed 
hcloic the Hoyal Commission in full detni) nnd there is no necessity to rafei 
to them here except In idly to state that in each cotton Piovinee iliore is a 
Prov intial Colton Coinuutteo composed of nil interests, which is m direct 
coimmi mention with the Central ono by means of representatives. The latter 
therefore tepresents nil interests throughout Indin nnd is m a position to 
consider problems trom n icrj broad standpoint nnd thus exercise n verj 
real influence. Tn addition the Central Committee has funds at its disposal 
obtained through the cotton cess nnd these funds nre utilised for the further- 
ance of lesemeli on cotton investigations of nil types It inninlains its own 
iC'cmrh institutes nncl affords facilities for rnrrying oil nnd extending the 
woik dune tn the turn incut! departments. It is in fnct n live eo-ordinnting 
force in regard tn cotton problems mid this co-ordination is not brought about 
by compulsion but by inducing co-opci ution. 

In the Tnclinn Cential Cotton Committee' appeals to lie the gem of future 
successful development of nil Indian agricultural research nncl of inducing 
active co-operation between the Provinces theinselv es and between tho Pro- 
vinces nnd tho Oovormuent of India by tostering tho foimation of similar 
rentitil bodies specially to deal with the major crops and agricultural pioblcins 
of India and in direct control of the Government of Tndin, but given a certain 
lieedom in tlio uso of tho funds nllotted to them. Such committee- would bo 
at liberty to run tbeii own research stations nml be in direct contact with 
similar pi ovum ml committees thus eo-ordinnting the work ol several Pro- 
vinces. 

* 

Such an organisation has the gloat advantage that onlv the most urgent 
nnd important subjects would be considered ill tho tint instance and ns funds 
nnd opportunity permitted, future extensions could ho mndo. It would be 
in fact a fluid organisation capable of being developed ns the needs and m- 
tciests of Indian agriculture opened out. Among the outstanding subjects 
first co be considered me:— (1) such crops ns wheat, rice, oil-seeds, sngnr- 
cane fibro crops, tobacco nnd the major cereals nnd pulses, (2) the pioblems 
ol crop protection both internal and external, (3) ngticullurnl engineering 
and irrigation problems, (1) ngriniltnrai economics, finance nnd co-operation, 
.5) animal husbandry and dairying 

Tlio tinnncing of the sgvei.il committees would have to be arranged on 
varying lines, some might lie financed by export duties or ces-cs. some piob- 
nhly by provincial conti ilmtioiis and others directly out of the central levonue-. 
but in nil cases it seems nete-sary that Tunds should be at the disposal ot the 
individual committee subject to sueli general rules as Me cotisuleicd desir- 
able 

A scheme of this cbnractcr would result nl ro-ord ranting the work or the 
Piovuiee- with icsoareli piomotcd hv the rcntial authority, yet a furthei 
provision must bo made tor co-ordinating the activities of these* several 
separate organisations within the purview of the Central Government. To 
bung this about it is suggested that tho loodjcst method is to constitute a 
permanent Boa id of Agriculture directly under the administration of a 
Memb'i of the Executive Council consisting of a few experienced members 
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«etatod for IIkmi ability ami Knowledge, nub dealing dmefly with n definite 
portfolio, nnd each being m diretl i oninel with the nppinpnnte coniinl com- 
mittee or committees. ] would Miggesf the following niliingemonts as suit- 
able : — 

1st Member deals aitli Aiiiuml Husbandry and Dim y mg and Vctei uiai v 

2nd Mcmhci deals with Plant industry, 

3rd Member deals mill Ciop l’iot eetion 

lib Member deals with Agiienlluial Economic-* melmlmg agiit iiltiii.il 
co-operation and finance 

3th Member devils with Iriigation and Agrir njtuial Engineering 

Such on organisation ran iciisonnbly bo expected to play n very 
important idle in the sphere of inteinal develojnueiit of the agri- 
cultural resourees ol the count] \ and nppenn. iilmosi indispensable m the 
t'inumstatict's ruling at piesent. An ndvisoiy eommittec to replace the pie- 
sent Board ol Agriculture nnd to consider the general aspects ol Indian agn- 
enlture can he formed by representatives deputed from the scseiul comnntties 
and the mcuihois ot the peimnnent Board of Agrienltme. 

The points i, lived in the Questionnaire wny now he dcnlt mth wrmfim 

Qvfhtios 1. — 111 sranni. — (o) Under the pin visions ol the Devolution Buies, 
1020. framed under the Got eminent of India Ait, 191(1, Agrienltme is a 
Transferred subject and the organisation, administration nnd fitinming of 
ngrieuUnrul le't'nich in llie 1’iovintfs 1ms non devolved on Urn Ministers 
Mho are lesponsihle lor them to the Pros ineinl Lcgislntno Councils. The 
Government of Imlia exercise* no control oier these provincial department* 
which concern themselves -olcly with the agricultural development of the 
Pinvimcs, and with ngiicultur.il resehiih which, in general, 1ms a definite 
bins dcterniineil by local eomlil Ions and ciops. The development or these 
proi ineial departments ennyipiently Mill be determnicd m.unlv by purely 
provincial considerations m I nch do not tnll within the immediate purview 
ot the Government of India who are is« pnnsilile only for ecu Hal r< search on 
jiioblems of AU-lmli.i nnportnnto. 

The n< Unties ol the lentud dopni liiient at pre-ent eoser a fairly aid" 
field, namely, gonciul rescan h on ihemistiy. Inn teriology, mycology, ento- 
mology, the raising ol improved crops, breeding of new varieties of Mig.il- 
entie, investigations connected with animal husbandry nnd dairying, timtim) 
nutrition, < ontiol of animal dlseascM (ntnl one may also include here the acti- 
vities ol the Indian Central Cotton Committee) anil servo os n basis foi 
supplementing the worh of the fiioviniial departments. Many ngjieiillural 
problems in Jmliit m« not < onfinod by the limits of pohitcnl boundaries but 
aie spread ovei Meiernl Pioviiiecs and it is (o hiipIi piobloms that the oneigies 
of the icntinl dep.u tmenl should be mainly directed. 

Hitherto, tin* oiganisntion ol the depot tineiits 1ms m gejieial followed 
the stereotyped lines of providing n staff comprising Agriculturiata, botanists 
chemists, eto,, woiKtng semi-indepemlently of one another and confining tlieii 
attention to eubjeets clearly identilied nilli tlieir special knowledge. Owing, 
mainly, to the comparatively small number of experts available, there has 
been no systematic attempt to associate them on definite lilies ol research, 
hut when* some pressing piohlcm ban presented it* olf toi investigation Midi 
ns .obiations have been brought into operation either by the administrative 
fiends of the depaltments or by* voluntary en-opi'ialion of interested experts. 
These nvo-iations have been 6f a temporary elmrauter and have lieen dissolved 
when iv solution hast been nllnined, but the position now developing would 
appear to indicate that fat me organisation must aim at associating various 
expotfs on a definite problem or group of problems. As the centra) deport- 
ment is to deal with the development ot research of more than local imports 
k atiee, it would scout desirable to organise it on rltcc lines. A tent ml tirgn 
nisntion for the administration nnd financing of ngrieultnial and veterinary 
>< search thtoughouL India on lines which have proved efficacious In *»MK> 
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advanced countries (loos not appear possible under tbc existing conditions 
brought about by the Reforms ns there is every likelihood of tho Provincial 
Ministers and tho local Legislative Councils strongly resenting any outside 
mterfeienee in local matters, and neither does it appear desirable that tho 
Control Government should assume responsibility for the conduct of nil le- 
scaich carried on thioughout India. 

it is suggested that tins object can ho attained most readily by adopting 
and dec eloping the ideas lending to the foi motion of the Indian Central 
Cotton Committee, namely, by creating n number of similar central com- 
mittees each dealing with a (lenrly defined field of investigation and pro- 
dded with adequate i mills for cnrijing on the work. Each committee would 
lie mtunntelv associated with provincial committees nnd also with a perman- 
ent Board oi Agriculture comprised of a few experienced officials. Thore 
would thus bo e\ oh cd an organisation whereby tho provincial departments 
would maintain contact with each other and tho central department Re- 
search would he tostered by recruitment of special staffs, thus increasing the 
number of expert officers employed under tho Control Goi eminent and per- 
mitting assistant e being giien to provincial departments whenever consider- 
ed to he necessary Such assistance should bo paid for out of central fnnds, 
eien when applied tor by n local department, otherwise the present tendency 
lor isolation will he continued. 

For several years following upon the formation of tho Indian Agricultural 
Department, the meetings of the Ronrd of Agriculture afforded localities 
whereby tho scientific experts were enabled to meet together and discuss their 
problems nnd difficulties. Subsequently the restriction of the membership 
presented this occurring with the result that these experts only rarely come 
into intimate contnct with their collenguos in other Proiinccs. To remedy 
this etnto of affairs, sectional meetings of the Board were instituted, but 
after a few years financial difficulties romlorcd it extremely difficult to bring 
together n fully representative gathering nnd the scheme has been in abey- 
ance during recent years. 

The suggestion thnt central committees should be instituted to consider 
broad agricultural probloms appears to offer an effective mechanism w hereby 
tho present state of affairs can bo remedied nnd research officers brought into 
intimate personal contact with their colleagues and others working on similar 
problem*. If fmnncml considerations should offer an obstacle, then the ex- 
penses mvoh ed should bo borne by the central authority. 

Whatever may he the tiltimnto organisation of tho central department, it 
appears desirable to instituto one change in the immediate future For many 
years the Pusa Institute was tho only one under tho Control Government 
dealing with broad agricultural problems and tlio-e connected with cnttle- 
breedmg naturally received considerable attention. Vnluablo results woro 
obtained and the scopo of the work was expanded. Until now tho farm 
portion is devoted almost entirely to the raising of fodder crops for tlio herd 
with the result that tho major staple crops of India are not cultivated. This 
Institute is staffed by expert officers whose interests are mainly centred on 
tlio latter type of crops and tho cultivation now practised therefore only 
partially fills their needs, This being tho caso the transference of a portion 
of the cattlo-hrecding operations to the recontly acquired farm at Kftrnal 
teems to bo desirable, or alternatively to extend the culturnhle area within 
the Institute. 

In conformity with tho original scheme of oignnisation the Fusa Institnto 
was staffed with an Agriculturist, Chemist. Botanist, etc., nnd provision was 
also made for tho employment of a supernumerary in each section so that 
each section was under tho control of two Imperial Service officers. Many 
of these supernumerary posts were subsequently converted into second posts, 
i.r., Second Imperial Mycologist, etc,, nnd each section was adequately 
staffed with both gnrotted nnd non-gnsett’d assistants. Little expan- 
sion took plnco in subsequent years with the result that ninny of the 
Provincial Institutes contained n larger staff of workers than the Central 
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Institute, nnd in addition, since tho advent of devolution, the policy has been 
followed whenever possible of abolishing tho second posts so that in recent 
years no increase in either the volume or scopo of research work has been 

possible but rather the reverse. 

\ 

Tho position may be illmtiated by tho developments in tho Ohomical Sec- 
tion^ In 1917 when I took over ehnige there were employed J wo Imperial 
Service officcis, two gazetted assistants nnd 0 non-gaze tted assistants With 
the creation ot tho post of Physiological Chemist and subsequent trnnsfer to 
Bangalore, the section lost tho service of one gazetted assistant, and tho 
Supernumei ary Chemist, whose post is to be abolished when opportunity 
occurs, has been nbsont through officiating m othei departments. The 
Physical Chemist has only leeently boon appointed nnd the sorvices of ono 
assistant liavo been permanently placed at ins disposal and possibly in tho 
near future another also will bo necessaty. Allowing loi absences due to leave 
nnd jJIuess, the ofTeetivo strength of tho staff of the Impel ml Agricultuial 
Chemist is reduced to one Imperial Service officoi, ono Piovincial Sorvico 
officer and lour assistants which is barely sufficient to entry out the ordinary 
annlylicnl work winch falls to this scotion to peitorin and very little oppor- 
tunity is available for icsoarch work. The position is furlbci complicated by 
tho tact that tho pre-ont Imperial Agricultural Chemist is nlRo Joint Direc- 
tor ot tho Institute. When tho sanctioned post of Biological Chemist ia filled, 
there will be n further demand thrown on the Imperial Agricultural Chemist’s 
staff. The laboratory accommodation available for the Physical Chomi6t in 
totally inadequate and no provision is available for tho Biological Chcnust. 
Proposals tor tho employment of additional gazetted and non-gnzetted assist- 
ants liavo heon submitted, together with proposals foi the provision of Inborn- 
toty accommodation for the two sanctioned posts refened to above. 

QurSTios 4 . — Adiiintstjiation.— ( in) Tn the gonornt note covering Ques- 
tions 1 nnd 4 attention lms'bcen drawn to the fact that with tho inttaduction 
of tho Reforms there lias developed a tendency for tho seiernl Agricultural 
Departments in India to beromo isolated units nnd that there is little co- 
ordination ot their activities beta con themselves nnd tho central department. 
At present tho only co-ordinating influences nro the personal i elation be- 
tween the various officers, and tho publications issued by tho vnrious Govern- 
ments. The experts of tlic central department keep in touch officially with 
provincial officers through the compilation of annual reports recording the 
progress ot research throughout India nnd porsonnlly through tours taken 
in connection with their work, hut in loeont yonrs the oppoi tunity for such 
tours has lessened mainly th tough tins fact that Provincial Directors are loth 
to call for their sendees as this would throw unforeseen charges upon their 
budgets. Tho same factor oporates in preventing tho services of central 
officers from being utilised for examination purposes, one* of tho most useful 
means of maintaining coninot, Tn addition, annual reports are issued giving 
a detailed account of the research work in progress at Fnsa and including a 
piogrnmme ot future work. , 

The influence of tho present Board of Agriculture in this direction lias 
also waned in recent years due to tho restriction on tho number of oxpert 
officers attending ns members and t visitors; to tho fact that officers chosen to 
attend aro selected mainly according to the subjects under review; nnd also 
that mootings aro only hold biennially. For similar reasons the bcotioiml 
meetings of the Board lmvo lost their value nnd it has become ineiciihingly 
difficult to obtain n representative attendance sufficient to justify the holding 
of tho conferences. 

In view of the aborc, it must bo candidly admitted that there is a hrenk 
between tho activities ot flic* control and provincial departments and also 
between tho latter themsolvos, which must bo bridged if tho general agricul- 
tural conditions aro to be improved, nnd it has hoou suggested in the general - 
note that this can best bo attained in present eiieumstnnces by the scheme 
outlined therein which would, in addition, permit tho Government of India 
to supplement tho operations of tho local departments by developing icsenrch 
facilities on a broader basis than at present. 
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Apart fi 0111 tins Hue of development tlioio me other special diiections in 
which the Government of India may usefully supplement the activities ol 
Local Governments — 

<h Creation ol a section ol ARiicultui.il Enginctiiilg nt Pusn with the 
^nocossnij stall and noikshop to investigate the use oi ngticul- 
“tuinl power maclunorj vvith special refeionce to motor ploughs 
and ti actors 

A technological laboratory attached to the Engmeeiing Section 
foi technological investigations niismg out ol the vroik of tho 
scientific staff of the Push Institute and the piovmeial depait- 
ments 

(.3) Investigation of sugaieano pests and diseases h.v appointment of 
additional officers. 

14) Study ot the technique ol sugar and jftn nianuinctmo bj the ap- 
pointment of a Sugar Technologist. 

to) Stud; ot tho cm mg piocesses of tobacco bv appointment of a To- 
bacco Cluing Expurt. 

t6) Study oi tho problems i elating to ciop nutation by appointment 
ot (a) Plant Biological Chemist, and (b) Plant Physiologist. 

Ol these pioblcms, items (1), (2) and ( G (a) ) have iccoived sanction of 
tho Socrotmy ot State for India hut along vnth other proposals relating to 
the scheme for reoiganisation of tho Agrioultuinl Research Institute at Pusn, 
drawn up liv the Government ot India m 1921, hare not jet been given effect 
to 

(/i) It is concoivnblo that provincial departments would avail themselves 
ot tho services ot experts on the, central staff for tho puiposo of carrying out 
special investigations likely to bo of a temporary character if such experts 
were available, but in present circumstances, the staff emjilojed bj the Cen- 
tial Government is inadequate foi the purpose. A scheme such ns the one 
outlined in tho general note would result m the Government of India having 
under its conliol a considerable number of ofHcets and it should be possible 
icadilj to meet any demands for assistance of a special nature eiising from 
the Piovmces 

lleci mtment to the central depaitment . — A refciencc hns been made to 
tho difficulties experienced in recent yoois m regmd to recruitment to the 
cential dopnrtmont and, if that department is to expand nnd nt tile same 
tune maintain an antlioi itativc position rclativo to the provincial depart- 
ment, it would nppear dcsirnhlc that futuio recruitment should ho placed 
on the widest possible basis, so that reel nits possessing the widest experi- 
ence and standing would ho atti acted. The terms of service should be liberal 
so ns to induce an unrestricted choice nnd it is suggested that one means 
trt-attnirfip'J'Vns is to re-introducc recruitment to the Imperial Agricultural 
i-goi viee'j 1 the central department of agriculture is concerned. 

Recruitment, loi tlio pioper functioning of tho proposed committees, will 
liecessnuly reqtiuo long service rooruitmeut in tho majority of cases but it is 
conceivable that, foi investigations of a very specific character which lequuc 
tho sen ices of experienced experts nnd which me not likely to extend beyond 
a limited loim ot years, short-term lecriutmont must ho resorted to. 

Quistiox 2, — Aoniovi.Tumi. Edtjcvtiox. — The cential depnitinent of ngu- 
culturo does nob impart a general education in the theoiy nnd practico of 
agimiltnro nnd the allied sciences Sucli educntion is provided by tho six 
Provincial Agncultuinl Colleges at Poona. Coimbatore, Lyallpnr, Nagpur, 
Cawnporo nnd Mandalay, the fust four ot which are affiliated to tho local 
Umvorsihes and award n degree in agriculture nnd tho last two give a 
diploma in agriculture, These colleges cover the greatoi part of India, hut 
the whole of North-East Tndm, comprising the Provinces of Bihar and Oiissa, 
Bengal ,nnd Assam, is unprovided lor and consequently those Provinces are 
not m a position to piovide agricultural teaching based on local conditions 
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ior the training oF students. The existing colleges are ns a general lale 
provided with stalls sufficient to meet existing demands, but the officers also 
are, required m many cases to carry out the work required by the local de- 
partmenf^comprising investigation, analysis, advisory functions, piopngandn, 
etc. This leads to tlie officers haring their energies diffused over a verj wide 
field and tlie Madras Department has, as n consequence, tnkon the step o) 
separating education from genet nl departmental work by appointing separate 
stalls. This development leads to increased efficiency by increasing the num- 
ber el officers available ior research and investigation and is one which will 
have to recoivo Ultimately the careful consideration of nil provincial depart- 
ments. 

The position which the Central Institute nt Pusa occupies m relation to 
the provincial activities, is that of ft higher teaching institution to enable 
students, by means of post-graduate courses, to qualify for tlio higher appoint- 
ments in the Agricultural Service. At present such courses, which involve 
training in methods oi lesenrch and Inst for 2 years, are giion at Pusa in 
agricultural chemistry, botany, mycology, entomology nnd agricultural 
bacteriology. 

Only graduates of Indian Univeisities or agricultural colleges, who are 
considerol fully qualified to take advantage of tlie courses, aio admitted for 
training, the selection being made by a Board presided over by the Agricul- 
tural Adviser to the Government ol India. 

(i) For post-graduate training the supply ol tenehors and institutions 
under the Central Government is sufficient to meet the piesent demand, 
but ll any material incicaso in this demand dovolops through the future 
expansion oi the departments, increased facilities will be found necessnty. 
The accommodation in tho laboratories is limited and ns there aro nt present 
no second officers in tho various seotions the staff would need strengthening. 

(fi>) The main incentive for students to enter tho agricultural colleges is 
the hope of subsequently obtaining entry into Government service. Outside 
Government service there is xirnoticolly no prospect of private employment 
and the landholding class lmvo not shown hitherto any marked tendency to 
employ agricultural experts in order to help them in the management of their 
estates. 

The attendance at the colleger is as a consequence (and this 
applies to post-graduate training as well) subject to considerable fluctua- 
tion from year to year. When there is n prospect of any department ex- 
panding with a concurrent increase in the prospect of ffervico there is a rush 
ot applicants which lessons immediately the demand for recruits is satisfied. 
Tho absence ot future prospects of employment for post-graduate students at 
Pusa hns reacted in reducing the number and quality of applicants. In pre- 
sent circumstances it is submitted that the most satisfactory moans of utilis- 
ing the facilities ior post-graduate training ot Pusn would be for the provin- 
cial deportments to depute nppieved members of their sei vices.' 

Tho normal rate of recruitment to the departments is small and out of 
proportion to tho potentialities available in tho colleges nnd there are in 
India nt present a number of qualified graduates without hope of remunoin- 
tivc employment. In addition there aro available a large number of highly 
qualified graduates Of foreign Universities, etc., in the same cntegoiy. 

(u) Students are mainly drawn from the educated middle classes nnd the 
number representing the actual cultivating classes is small, . 

(w) No modifications in existing chemistry courses of study at Pusa ap- 
pear to ho neeessaiy at piesent. The training given is individual m diameter 
and can readily he modified to suit requirements. 

(vii) Tho majority of students who have gone through these comses are 
in xervioo in the various Agricultural Departments. 
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0 it ax Evidence. 

A 2311 The Chairman: Dr. Hnmson, you nre the Imperial Agricultural 
Chemist and the Joint Director? — Yes. 

A.2342. You have given the Commission a note of the evidence that you 
wish to give. Do you desire at this stage to say anything in amplification of 
that?— No. 

A. 2343 Would you give the Commission an account of jour own ti tuning 
and past appointments 5 — After graduating I was appointed Research Chemist 
to the Leeds Corporation to carry out their experiments on the bacteriologi- 
cal treatment of sewage and subsequently was placed in ohargo'of tlicir works 
and farms During that period I gave evidence on three oi four occasions 
betoie the Royal Commission on Sen age Disposal. At the conclusion of the 
experiments I accepted a post under the Government of India and was posted 
to Madras, lemaimng there till 1917, when I was transfened to Pusn to take 
up the post of Imperial Agncultui al Chemist. In 1921 I was appointed 
Joint Director m addition to my duties ns Imperial Agricultural ChemiBt 
and I have been in that position ever since. On three soparate occasions I 
liaie officiated as Agricultural Adviser to the Government of India. 

A.2344. Would jou tell the Commission how youi responsibilities aio divided 
as between yourself and your colleague 51 — During the residence of the Agri- 
cultural Adviser I deal with the internal economy of the Institute, i.c., with 
the necessary services such os tho supply of untcr, gas and electricity, and 
with sanitation and the general upkeep of tbe Estate, as apart from the 
Faun. I have to deal with all tho financial transactions of the Institute as 
a vi hole. During the absence of tho Agricultural Adviser I have fo deal with 
ceitain matters which normally fall to his lot. 

A.2345. Whac matters have you to deal with in the absence ot the Agri- 
cultural Advisor? — Very often I act as controlling offieor and have to deal 
with questions of travelling allow once and general sanctions. I have also 
to carry out a cortain amount of routine work m regard to publications. I 
do not, however, deal with tho editorial woik 

A.2346. Are you responsible for the co-ordination of the work at times 
when the Agricultural Adviser is absent?— Whenever the necessity arises. 

A.2347. How about the suitability or otherwise of tho site ot Push for 
this Institution ? — From my professional point of view I have no objection at 
all to the site. It is exceedingly suitable for every department of agiiculturnl 
chemistry and I do not know of a better plnce. Tbe objection is tlie isolation 
of the place. 

A.2348. Do you legard tho inaccessibility of this place ns a set ions hin- 
drance?— -It prevents people visiting the place who would otherwise- 
do so. It also pi o vents our getting away easily and for short toms. 

A.2319. How about the co-oidmation of the work of tho vaiious sections 
at Pusn ? — I do not quite understand what is meant by the word co-ordina- 
tion lu wlmt sense is it used? 

A .2360. I will toll you wlint I moan by the question. I am thinking of 
work done by several sections in common, i e., several sections working 
togethei on any particular problem?— In otlior words, the necessity foi co- 
ordination only’ arises when n problem emerges which requires two or threo 
sections to work on it. In that case the co-ordination is quite satisfactory 
here. 

A 2351. Have you nnv criticism to make oil tho internal organisation of 
this resenich station?— Personally, none. There is dual control, but person- 
ally I have no objections to raise 

A.2352, How about the touch between tins station and flic Provinces* 1 — 
It is purely personal, depending on the Hoads of Sections very largely. 

A.2333. Do you think that it is satisfactory ns regards all the major Pro- 
vinces? — No. 


Dr. W. H. Hnnison, 



‘ 271 


A"2354. "Would you Amplify that a little? — 1 think I hnve made it ((into 
clear in the note 1 havo submitted to the Commission that there is a hiatus 
now between Province and Piovmro and between each Province and the Gov- 
ernment Yt India. I havo nothing to add to what I have already stated in 
iny note. \ 

A.23w. i\think you have heard w hat some other witnesses hare had to 
say about tlieVlifliculty of obtaining the necessary sanction for journeys from 
this place to tn^ Provinces in order to carry out work theie? Do yon wish 
to say anything shout that? — 1 know of no instance where a man has been 
refused pernitssion\to tour tlic Piovinces at his own icquest or whcie he has 
not been properly supported. 

A. 2356, Do yon mean re fused pci mission by the Government of India ?~ 
No, refused by the Agricultural Adviser ns the controlling officer. 

A.2S57. Js it within the power of tho Agricultural Adviser to sanction 
every journey which he thinks necessary in tho interests of the work 1 — It is 
within the power of the Agricultural Adviser to withhold sanction to any 
proposnl for a tour and also to withhold the payment of any travelling allow- 
ance bill if he is not satisfied that the expenditure has been properly incurred. 

A.2358. Do you wish to say anything about post-graduate tiaining in tho 
Institute? — Not m a general sense. 1 would rather answer specific questions. 

A.235P. I have read cnrelully through your note and I quite npjneciato 
your views. You have made them perfectly plain and there aie just one or 
two questions I should like to ask you. I gather that you nro impie'scd 
with the .success of the Indian Central Cotton Committee and its work? — Yes. 
I hnvo twioc officiated as Chnitmnn of that Committee. 

A.2360. The difficulty of nrranging some of these organisations lies Inigcly 
m the difficulty of financing them, does it not? — Exactly. 

A.2361. One can conceive a method by which, for instance, jute can bo 
organised and financed. Do you think that it might be possible to nirungo 
tor an oiganisntiou of the oil-seed interests on similnr lines P — I do not think 
so. It might be possible, lint I hnvc not gone into the question of finance. 
I have carefully formulated a scheme which f think would answer the pur- 
pose I have in view. The question of finance I should like to leave to people 
more acquainted with it. 

A.23C2. Have you not'ced a growing isolation of Pusa since the Reforms 
wore instituted?— Most certainly. 

A.23G3. "Would you agree with me that the opportunities of tho staff nt 
Pnsn to have tlioir recommendations listened to rest at this moment almost 
entirely on tlieir individual reputation P — Purely and simply on tlioir personal 
relations with the Provinces nnd their icputation with the scientific officers 
there. 

A.2364. What have yon to say as to tho prestige that Pusa enjoys at this 
moment? Do you think it stands high in tho Provinces or not? — I think it 
does. Of course, it is only natural that they should prefer to run tlieir own 
show without outside interference, nnd having served in a Prorinco myself 
I quite appreciate that point of view. They aro afraid, I think, of accepting 
domination from any outside body. 

A.2365. It is the ease, is it not, that vacancies nt Pusa do not attract 
officers in tho Piovinces in the way one would hope they would? — In later 
years it has been impossible to recruit from the Imperial Service in the Pro- 
vinces to Pusa. The prospects at Pusa in the curly years were quito dis- 
tinctly better than in the Provinces and we could recruit then, but in later 
years, particularly with the changed scale of emoluments, tho prospects in 
the Provinces nro brighter than they aro nt Pnsn. 

A.2360, Do you think that it will bo possible in tho futnro to maintain tho 
piestigo, tlic reputation and tho usefulness of Pusa if the posts at Pusa nro 
less attractive than those in the Provinces? — No. My object in formulating 
the scheme 1 pub before yon was to create a number of attractive posts which 
would attract to tho Central Service tho best men possible. 
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A 2867. Su Rent y La it rente: Yon l ol cried to some change in tio system 
of pnj ; what change were jou roforiing top — It wns the introduction of the 
selection grade posts in the Pi ounces. Pi evious to that, theie uts one grade 
ot pnj throughout the Soiuco, and the officers deputed to Push, and who 
served iiudm the Centinl Government ns Heads of Sections £ot n separate 
personal nllonnnce With the mtiodnction of the neu stab of paj, ninth 
unis, I believe, to Its 1,250 lioimnllj, the Pusa allow .inccs wore increased m 
proportion But m addition to tho maximum of Bs. 1,250, selection grade 
posts were intioduced running fioin Bs. 1,600 to Bs. 1,750, so that the posi- 
tion of the Head of a Section at Pusa became only eqimalent to the position 
ol an olhcer sowing in a Province in tho selection grade and also os Principal 
of a college In addition to that, it nns laid down that selection grade posts 
should not bo given nntil a man had Bowed 16 vears, but exceptions were 
mnde and men have been piomotcd to the selection grade in Provinces at a 
luiwh eniliei date. Consequently, the hope of piomotion to higher pin is 
gientci in the Pi ounces than at Pusn. 

A.2803 You do not suggest that tho immediate prospects in the Provinces 
aie excessive ( — Ovoi and abovo that, owing to the notion of the 
Belonns m introducing retirement on proportionate pension, many of the 
senior men m some Provinces have letired, and in those Provinces men com- 
paratively junior have leceived early piomotion. 

A.23G9 Was any attempt mado to equalise the position of the men hero 
to the formei comparatively higher standard ? Was any proposal put up to 
the Government of India and turned downP Previously, the staff at Pusa 
were comparatively lather better off than the stafT in the Provinces. When 
the staff m tho Pi ounces had their prospects and pay improved, was any * 
pioposal sent up from Pusa to have a similar improvement mnde heie? — Not 
to inj knowledge 

A .2370 There has been no disinclination on the part of the Govornniont 
of India to give any impiovemcnt here? — I am only sponking from my own 
knowledge So fni ns I am nwaie, tho question has not been put to them in 
the toim in which von have put it, but when these scnles of pnj wore revised, 
the Directors ol Agriculture wore permitted to draw extra pension on tlio 
lower scale on the Leo giado, but tho Hends of Sections at Pusn weie not in- 
cluded in that cntcgoiy. Beprcsentntions wore mnde to tho Secretary of 
State, and now the Hends of Sections are included in the same category nnd 
draw extra pension on the lower grade. That is the only representation with 
which I nm acquainted. 

A.2371. i'n James MarKenva: Tho intes of pay fixed by tbo Lee Commis- 
sion wore introduced both in tho Provinces and at PusaP — Yes. 

A.2372. Sir Henry Lawrence: There has been no representation made by 
the individuals alfected here? — Not within my knowledge. 

A 2373. What is the system in foice here, governing the correspondence 
between Hends ol Sections nnd local officers in Provinces? — They ore permit- 
ted to coi respond direct on all questions which do not deal with administra- 
tive affairs. 

A.2374. What do you mean by administrative affairs P — They have a free 
hand to cot respond with regard to their own work, hut not with regnid to 
anything which may affect tho administration. 

A.2375 Administration of what? Of their own section? — General ad- 
ministrative matters referring to the Agricultural Department as a whole. I 
rather think that tlio point was raised in tho vory early days, certainly out- 
side my own personal knowledge, by some Madras officer, I think it wns 
raised by the Madras Government, in the first instance. It wns proposed 
(1 nm only speaking fioni recollection) that officers in Madias should be allow- 
ed to correspond direct with tho Impeiial officers, nnd tlus wns agreed to, 
subject to the reservation thnt they must confine their correspondence to 
professional matters; otherwise, it must be earned on tbiough the Head of 
the department. 


Dr W "H On rr is on. 



273 


A.237G. Anti, in your opinion, there hns Iiecn no inconvenience and no 
rcsti iclion on useful nolle by the officors at Posn being doborrod from cor- 
lesponttmg with provincial officers? — There is no restriction on an officer at 
Pusa oonospond ng pith any of the officeis in the Provinces on professional 
niatteis. 

A.2377.‘[f ho is ashed to go and investigate a local problem, lie mu go 
away on his own disci otion ® — It depends on how he places it hofoic the 
authorities. 

A.2378. On lus own discietion? — No. ho cannot go on hi» own disci cliou. 
Every officer hero has to get in letion to go on torn from the Directoi : pro- 
v ions sanction is neccssrry. 

A. 2.170. The Director may bo in some otliei pint of I ndia P— Tliw e aie 
two ol us; when the Agiicnltnral Adviser is away, the discretion lies with me 
as Joint Director. 

A.2380. So that theic is no necessity foi any 1 01 1 cspoiidcneo. He enn 
come to yon and say that tliere is an urgent problem awaiting investigation 
somewhoro and ho want* to tackle it? — lie will get snoot ion. 

A.2381. Does he tnlco the sanction in advance or nftorunrdsi' — fn ads nmc. 
The justification is inmoly his statement Hint then* is an unpoitnnt pro- 
blem; ho is the expert concerned, and his void is taken. Hut if he were 
to put up the proposal on Iho gi nuncl that the Director of Agriculture of 
that Province lias asked him to go fchoro, ] am afiaid we should come under 
the operatior ot the Devolution Pules. 

A.*3S2. Can you mention the Devolution Utile in question® — 1 cannot 
mention any specific one ; T enn only refoi to the general trend of the orders 
issued by the Government of India regarding the conduct ol a f Fans. 

A./333. Could you put up the Got eminent ol India order* on the sub- 
ject? — I think so; I cannot do it now. 

A. 2.184. Will you send them up? — Yes. Theie are seven al points on 
which tlie Government of India have laid it down definitely and distinctly 
ilmt the Central revenues nro not to be expended on mat tern which fall 
within the legit lmnto fiphoie oi work of a Produce. 

A .2.185. Will you make u pi frit ot tho-e coders ami send us copies of the 
actnal wording of the orders from the Government of India on this point? — 
To the best of my ability, J nhnll do so ; I will lot yon have whatever 1 can put 
my hands on. 

A.238G. A'ir OttnftJ. Ham: You ore the Impoiinl Agricultural Chemist; are 
you the Boil Physicist also? — No there has bren a new officer recruited to 
that post. 

A .2387. Tlioro was going to be n new npjiointnicnt? — There is one. 

A.2383. Who is it?— Dr, Puii. 

A.2330. On page 2G8, you advocate the mention of a new department line. 
You any, " Creation of a section of Agririilttii nl Engineering at Pusn with tlio 
necessary staff and workshop to investigate the use of agricultural power 
machinery with special refeionee to tnotm ploughs and tractors.” Wlmt 
nlwit pumping® DO you not attach any importance to itP — J have no objec- 
tion to pumping lioing included in it, 

A.2390. It that depot tment were cieatcd, would any of you bo able to 
uudortako it, or would you require another ongmeer to do it? — Wo should 
require special recruitment tor it, a special officer. 

A. 239]. At present, do you tench your students questions relating to 
water P— I am not an ngrieultui nl engineer, 

A.2392. Tn wlmt do you help them? Hon fni do your duties goP — I am 
not an engineer; I do Hot deal with engineering matters at all, 

A.2893. You want to oxento an engineering section? — Yes. 

A.2304. Do yon teach the students in this institution enough tp enable 
them to say how much land can bo irrigated by a given quantify of water?— 
Are you referring to me personally, or to the Institute? 
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A 2393 lou may cnll it both? — No, 1 cannot answer tlmt. 

A 2390 But you raise the question of treating an engineering section 
hero nn<l joti rotor to agricultural engineering? — You ashed me if I did it; 

I do not. So fni ns tho Institute is concerned, the Agriculturist deals nth 
that matter We have n pumping plant on tho estate, and to that extent the 
students oien now become acquainted with a certain amount of irrigation, 

A.2397. Can they say what power is required to pump up a given quantity 
ot water? — I cannot nn«wer that question. 

A.239S St r Thoma s Middleton. You neie the Imperial Agricultural 
Chemist here until 1921, and then you became Joint Director? — I am still tho 
Chemist 

A 2399 I appreciate the fact that you are still tho Chemist; it lends up 
to inj next question. To what extent do you find tho duties of Joint Direc- 
tor interfere with yonr Technical work in Chemistiy?— Very seriously. My 
.duties ns Joint Director on the morugo occupy mo for 2 to 3 hours a daj, 
and towards the end of the financial joar probably the whole dny. 1 should 
saj , generally speaking, that I hare only, at the most, about 3 hours n day 
to dispose ot work outside the central office, of which 1 give as much as I can 
to my own section. 

A 2100. Wax any addition made to tho staff of tho department when they 
created the post ot Joint Director?— No; I have been smglehnndcd. 

A.2101. You jouiself find no difficulties has c arisen because _ of dual 
control and tlie tact that there nTc two Joint Directors^ — No, it is purely 
a personal matter; our relations base been good, and so long ns they are 
.good, there is no difficulty whatever. 

A. 2402. But .sou recognise that a position like this is one which might 
very readily lend itself to difficulties? — I can rputc appreciate that point. 

A.2iQ3. In your own experience, has thole been nnj indication of it?— I 
can see many pitfalls. 

A .2404. You hnvo pointed in your osidencc to the wnmng influence of 
I*usn in connection with tlie provincial deportments, and you linve indicated 
very clearly how that position has arisen. I think you will ngreo that any 
section of Fu«n should bo in a much stronger position than tho corresponding 
section in any particular Province; that would be the ideal position p — I n re- 
gard to staff? 

A .2103. In reenrd to staff. We must take it first in terms of staff and 
ultimately in tcims of prestige? — No; I think the real point is that the sec- 
tions at "Fu«a should be free from interference through rontine duty ; tlie 
routine duties usually fall to the provincial staff ; the Pusa staff should bo 
lrco to cnrrv out research work. They should bo free to carry. out their 
duties, duties which fall to each section ns forming part of tho central bureau 
of the Government ot India. They should also be free fo givo full attention 
to a few carefully selected post-graduate students; but they should not ho 
mixed up with tho detailed duties which fall to the lot of tlie provincial de- 
partments. 

A.240G I was thinking of the difficulties you indicated, tho lack of finan- 
cial attraction offered hy Pusa at present to provincial officers and of tho 
effect ot that m future on the quality of the ofRcors who will be attracted 
boro? — I think there is a factor winch has been referred to and which is prob- 
ably more importune than tho financial attraction, namely the fact that officers 
in the Provinces can retire now on proportionate pension, while officers 
serving directly under rho Government of India are not allowed to do so. 
Officers are not going to sacrifice that privilege and take up a post under tho 
Goiernment of India. 

A.240". Will not that state of nffnirs be temporary?— Vos: I believe it . 
ceases in 1910. 

A .2403. So that after 1020 the former position of the posts at Pusa in 
relation to provincial po=ts will bo TC-established?— Except fiom tbe print of 
view of financial equality. 
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A. 2400. Are tho facilities offered by Pirn at present being fully utilised? 

By that I mean, could you without further capital expenditure accommodate a 
considerably larger staff iu any Of your sections? — No. Considerable financial 
expenditure will be required if that is to be done, not merely in providing larger 
laboiutory accommodation but in providing gieatcr residential accommodation. 

A. 2410. Are the existing benches in all the laboratories occupied at present? 

— I know they are iu mine. I cannot answer for all. 

A .2411. You point out in another connection the value that has attached to 
the meetings of flic Board of Agncultuie in the past and the faot that these 
meetiugs are le-s frequent than before. Is the cost ot a meeting hciiv? Has 
that been worked out in connection with the meetings at Pusa? — Not the total 
cost. That includes the cost of tho travelling allowance fot nil the officers 
attending. That has never been worked out. 

A .2412. Fiom the information nt your disposal could you giro a rough esti- 
mate of the cost of holding a meeting? — I could make a lough estimate If 
you rcquiie one from mo I can work out one. 

A.2418. if r. Calvert: Half a lakh of rupees? — Probably. 

A.2414. Sir Thomas Middleton; You have had long teaching experience in 
Madras? — Ye= ; I oiiginated the chemistry courses there. 

A.2415. Have you formed any impression as to the supply of student-, in 
the superior agricultural colleges in India? Have you now got a auffieiint 
number of colleges In India to moot the requirements? — Thorn is a college in 
most of flip major Provinces oxcopt in Ibo eastern pail of India, by winch I 
moan Bihnr and Oiissa, Bengal and Assam: tlicro is no collogo in that nrca. 

A. 2 110, You have Hot heard of any strong demand wising for a college in 
any particular area? — No. I think there is such n demand now in tho Telugu 
districts of Madras. 

A.2417. AVith logard to the training of men in your own aubjoct, chemist* y. 
what type of training would you desire in tho assistants you recruit for your 
research work?— 1 demand a good general knowledge of chemistry with a 
fair knowledge of Uio technique of practical chemistry and also I delnand a 
guod character. I think these aio tho first essentials. 

A.2418. I think Indian Universities are devoting n very considerable 
amount of attention to chemistry. Have you found that tho quality of your 
assistants in different parts of India 1ms been satisfactory?— I have not had 
the privilege of recruiting a single assistant in nty section since I came to Push 
except by transference from the Indigo Section, which was abolished. 

A .2410. Previously in Madias?— I hail no difficulty in Madras. 

A. 2 120. You wore successful in getting some very good nsgmtnnts?— I 
would refer to Mr. Visvanath, at present the Government Agricultural Chemist 
in Madras, who compotes very favourably oven with those of European 
standards. , 

A.2421. Dr. fhjdcr: What are these Concessions made bv the Leo Commia- 
fuon to which you refer in your note of evidence? Whnt concessions aio you 
referring to winch you say ore given to the provincial agricultural officers? — 
The concession to retire on proportionate pension nud also the concession of a 
refaction grade. 

A.2422. Taking the matter ol retiring on projioitionate pension, you mo- 
uwaie that the position of an officer in tho Control Sotvieo in tho field ot agri- 
culture is tire same as it was beforo the introduction 6f the Reforms; is that 
not'ho?— It is stated so on paper. T cannot altogether accept it. It is not the 
•bum; we are affected indirectly by the operation of tiie Reforms' tli- ujghoul 
India. 

A .2423. But constitutionally your positron ns stated clearly by tho Lee Com- * 
mission 1 1 \ a vis the Assembly remains where it was P — Constitutionally it 
remains tho same. I can accept that. » 
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V.2124. And that concession to the officers operating in the Provinces on 
the mtioduction of the Reforms lies given on the ground tlmt they might not 
like to sene undci Ministers? — -That is quite tiue. 

\ 2426. But no change lies taken place ns tegaids the position or the careers 
of men who me still m the Centinl Service? — None at all. That nos not mv 
pomt. My point nns that the leaimtment of officers serving m the provincial 
depaitnients to the central department lias been affected. 

A 2420 You Unou mam of these officeis took advantage of the concession? 
— Yes a large number. 

V 2427. Then vou complain finthei on in voui note of evidence that Pusa 
baa had the misfoituuc to be staffed by comparatively junior men? — That is m 
♦he last fe>v yonis. We tiled to obtain senioi, experienced men for two posts 
heio and vie could not lecruit them. 

A.2429. But tlieso senior, experienced men to whom you are referring me 
men wlio are engaged in ndminiatintion and not in lesoarcli which is primarily 
the function of this institution? — No: I am leioiring to officers engaged actively 
in icsearcli in the Piovinees whom no wished to lecruit to Pnaa. I am also 
lefoning to the rase of pel sons who have specialised training whom we could 
not lecruit line beenuso m that ciibo the Government of India would not sanc- 
tion the post foi a period of more than five veais; it was a temporary post. 

\ 2429. The linja of Parlaktincdt: What experiments do y’ou do to study the 
leqnircments of the soil? — I have not taken up that enquiiy particularly heie. 

A.24S0. As regards the supplementing of nitrogen on the soil what crops do 
you suggest should be grown? — Leguminous crops. 

V..2131. What is the best mop for that purpose? — I am not nn agriculturist. 

I have not mado a specific study of that subject. 

A.2432. While you were at Coimbatore did you consider uhnt the best lota- 
tion crop would bo after paddy? — I did not, because all tbo paddy lands I 
was acquainted with and worked on weio simply paddy lands, except in the 
Ki6tnn. where soon -hemp was grown as a casual crop towards tlio end of the 
paddy season. 

A.2433. Do you not think the growing of gicen gram as a rotation would 
seive the purpose better for paddy? — I nm speaking of my experience of 10 
oi more years ago. and I can only speak with regard to iirigated paddy, that K 
paddy in land which is kept under soveial inches of water throughout tlio whole 
period. In tlint ease I do not think it is advisable to grow n second crop. I 
do not think, from my recollection of Madras, that under those circumstances 
it is advisable to go in for a second crop. 

A.2434. How about leaving it fallow for one year? — I do not think you 
can gain anything by tlint. Paddv is a ciop that seonib to moke a very small 
demand on tho °oil ; it is a crop which is very easily cultivated, and _I do not 
think you would gain anything by allowing ordinaiv paddy land to lie fallow. 
If there is salinity or other defeots you might allow’ it to lomain fallow. 

A.2435. Conditions in Italy me I believe so different from those in India 
that m Italy they very frequently hnvo a lotahon of paddy and fallow? — Quite 
so, and tlio conditions of paddy cultivation vary throughout India from one 
Piovmco to anothor so that it is veiv difficult to lav down bmd and fast rules 
on points of that nature. 

A.248G. There is nobody lioie to tackle tho point so far ns this pait of the 
world is concerned, is there 5 — iWe cannot do it heie because wo have no paddy 
land on tho Institute; hut paddy cultiyntion is under levioyv by tho Bihar and 
Oribsn department. 

A.2437. Do you know whether anything is being done there? — They 'have 
paddy farms, they are selecting seed grain, and they have mnnunal experiments 
going on. 

A. 2438. For merely experimental purposes it is not vety diffioult to prepnre 
land for glowing paddy, is it? — No, but at piesent the bulk of the farm is f 
required to feed the .herd of cattle here; and even if we could convert part of 
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the fhiin into paddy land, tluit fact would piobably operate against inhoducing 
paddy cultivation here under present circumstances. 

A.248D. Sir James MavKenna : Ilnvu the duties of the Joint Director inerens- 
cd materially in recent j ears P— Every yoni sees an merenso. 

A. 2 HO. You have held that post oft and on t>inee 1021, I think? — Yen, tor 
"> years. 

A .2441 . When the post of Joint Director is held by the Head ot an important 
section, do sou think it materially affects the amount of lima he can dovoto to 
his scientific woik? — In my own instnuco it lias eoriously affected tho amount, 
of time I con pensonnily devote to research m my section. For that reason 
my woik now is to sketch out lougliiv (lie problem, and when I feel on fairly 
safe ground, to turn it met to nil Assistant to work out in detail, under my 
guidance. of course. 

A, 2442, Would you recommend the i ciival of the post of Assistant to the 
Agiiculiurnl Adviser, or what otliei method would you suggest to meet this 
difficulty of the fos*. of scientific leseaich which accrues fiom tho Head of « 
.Sottion liaviiig to dkclutige the oneiom. duties of Diieetor? — Personally I 
think tho solution lies in Repainting the post of Agricultural Advise) f tom that 
of Director. 

A, 2443, You would hate n separate Direeioi for Pnsn? — Yes. 

A.2444. Would his duties be those which are now discharged b\ tho Joint 
Diieetor, oi would ho take ovei some of the duties which now fall upon the 
Agricultural Adviser? — The bulk of them ale those which now fall to tlie Joint 
Director, but he would have more time to attend to the details than the Joint 
Dirertoi lias now, 

A. 2445. For instance, would he be President ot the Pusa Council? — Yes. 

A.2440. And would net ns the co-ordinating officer of tho scientific branches 
of the Institute? — Yes. 

A. 2447. What li«s been the lecluitinenl of ngiiculhiml chemists to the 
Impel i nl Service during the last 10 year*.? Could you give me a rough figure? 
— There have been Unco iccruilniontn of European officers, one of whom has 
since resigned; one to Bengal, one to the Punjab, nnd one to Burma. Promo- 
tion from the Piovinclal Services lias ocoutred in Madras, Bombay nnd the 
United Piovinc.es. 

A.24-1S. Hint is six vacancies in 10 yeaia? — Yes. 

A .24 10. Do you anticipate that the vacancies in the ensuing 10 yearn will 
he less or more?— If the siheino I submitted is neteptahle, T anticipate thero 
will he quite a number of vacancies in flip near future, not only of chemists 
but of other scientific officers. 

A.2450, With reforonee to tho lndinnisntion of the Service, which yon know 
is an accepted prineiplo of Government, do you think tho post-grndunto courses 
lteic should ho limited to men selected or nominated for appointment, or should 
bn ext euded to pHvnto students who want to woik on a special branch of 
chemistry? — In view of tho few posts which ore available, I think it ought to bo 
limited to nominations by tho Provincial Governments or by iho Government 
of India; I think it is unfair to turn out a number of highly trained men who 
can find no resting place within India. 

A.2453. So that, accepting that policy, the present rate of lecruituienf to tho 
post-graduate couihc- in eliominfri at Pusa are in your opinion adequate: it 
contemplate- four? — It contemplates four , hut actually I have only had thice, 
of whom one resigned after u month V ttml. nnd ’’none base been iceruilcd during 
tho last year. * 

A.2152. So that you do not think the idea of post-graduate training at Paso 
requires any moro omphnsm than has already liren given to it?— Hof until tho 
necessity arises. 

A.2453. I aupposo you would welcome an officer who dCsitcd to woik on a 
special piero of resenieli here, if you could find laboratory Bcmmmodnfroir? — 
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Yes, provided it was ngricultuial research; I should not 110100010 an officer 
coming hero to do general research. 

A.2454. Do you think the Universities could be approached to recognise 
research uoik done heio for the higher degrees of the Univeisitiea, such a<t 
the D. Sc. ; do you think it is worth taking that question up? — That would mean 
a demand for students to come to Pusa merely to work for a degree in a 
Umversitj ; I am not in fat our of that. 

A.2465. Supposing an 51. So. vv anted to go on to a D. Sc. degree and for that 
purpose proposed to undertake a problem with inference to agricultural 
chemistiy, soil physics, or somctliing of that kind, do -you not think it would 
be an advantage to the Institute if .sou could find room for such a man to do 
Ins reseaich? — If ho applied for admission in the ordinary way and he under- 
stood quite cleailj that there was no hope of gaining a post in Government 
service, ho would probably bo accepted. 

A.215G. Yes, I mean that. It would perhaps holp the Institute if you had 
ono on two of that kind of men coming forward? — Yes; but ns it is nobody 
applies unless he wants a Government post; that is the Sole aim. 

A.2457. Professor Ganguhc : Haro you visited an y well-known European 
research institute? — Yes, I have seen two 01 tlnee. 

A.2458. In England? — Yes. 

A.2409. And in Euiope? — No, I have not been outside England; as a matter 
of fact, I was 16 soars in India without getting homo except for 3 months, 
so that I have not had much opportunity of visiting places abroad. 

A.24G0 How would Pusn Institute compare with the Institutes jou have 
visited ? — 'Veiy favourably I think. 

A.2461. In matters of equipment, staff, accommodation and so on?— Yes. 

A.24G2. What are the fundamental conditions do you think that would go 
to establish the reputation of a lcsearch institute?— Your question is too general 
to answer. 

A.2468. Just answer generally? — I cannot answer geneinllv a question of 
that type; It would take a book to answer. 

A.24G4. You can enumerate the cliiof conditions? — I 0 m afraid T cannot. 

A.24G5. Would you say that you have succeeded in developing the scientific! 
spirit and atmosphere here? — I think bo. 

A.24GG. Could you toll us exactly the function of the Pusa Council? — The 
function of the Fusa Council is to consider proposals for research put forward, 
to deal with publications put boforo it and to decide whether they ore fit for 
publication or not; it acts ns an editing body. Its functions practically end 
there unless lequested specifically by the Director to deal with any specific 
point. • 

A.2407. Sir James MacKcnna: Is not theie a set ot rules fot the Pusn 
Council laid down by the Government of India? — Yes. 

A.24G8. Could you submit a copy to the Secretaries?-— I will supply a copy. 

A.24G9. Professor Gangulcc: Sir Thomas Middleton made tv reference to 
yonr administrative duties; do you consider that your ndministintivo duties ns 
Joint Director not as n handicap to your own research work?— To my personal 
research work yes, but not to tbo initiation of research work. 

A.2470. I am referring to your own work? — They certainly have; if you take 
3 hours oft a man’s day, you lose so much researoh work. 

A.2471. But you have time to supervise the work of your Assistants?— Yes, 
but I may point out that during the last three yoais I have only been in charge 
of my ow n section for about 0 months. 

A.2472. Could you tell the Commission the nntuio of the work in which your 
Assiolrnts have been engaged? Aie tliev doing loutine duties?—' The laboratory 
must cany out the analytical work demanded by the other sections: that is its 
primary duty: that is necessary if the work of the Institute is to be carried on 
effectively. After that the whole of the time is available for lcsearch work. 
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A.2473. And in youi opinion your Assistants do have sufficient time for their 
own research work? — I think the volume of work put out by my Assist ante 
shows they have the time. I will admit that nt certain times of the year their 
research work has to drop until the routine work has been passed through. 

A. 2474. Do these Assistants work chiefly on problems suggested by you or 
on problems that they themselves want to tacfeloP — I encourage any Assistant 
to put forward any suggestions for research, and if I am satisfied of the feasi- 
bility of them, I am pi epnred to givo any assistance within my power. 

A. 247.7, Therefore those young research woikert do recoive the required 
encouragement from the departments? — So far as I am eoneemed they do, and, 
whnt is more, in later yenis I have made a practice of not permitting my nnmo 
to appear on the publication* : they are published under the name of the Atsis- 
tnnt who is responsible for tho main work. 

A .2470. Do you occasionally discuss with your Assistants tho drift and 
nature of the problems? — ■'When they have got their results to a point nt which 
they feel they can discuss them with me, they me perfectly at liberty to 
approach me at any moment on the subject. 

A.2477. Turning to the general agricultural question, has there been a 
systematic survey of the nature of the pioblcms that require to be tackled 
relating to agricultural chemistry and bio-chemistry? — No, I think that depends 
on whnt arises in tho Provinces'; it depends on the activities of the provincial 
departments mainly; the conditions and the problems vary from Province to 
Province. 

A.2478. But I am referring to tho fundamental questions? — I do not under- 
stand whnt you mean by fundamental questions. 

A.247A, For instance, the movement of soil nitrates is a fundamental 
question? — That i« onlv fensiblo in a station like Pusn where we have a soil 
of unlimited depth : you could not carry on mi investigation like that in n station 
like Coimbatore where you have o rock subsoil. 

A.24B0. I follow that, but I wanted to know the number of ptoblems liko 
-that of the movement of nitrates which you can suggest should be dealt with 
by tho Imperial Instituto? — I cannot do it oinlly ; I am prepuied to give a state- 
ment to the Commission if they require it. 

A.24W. I want to get, if I may, from you, a systematic survey of the 
agricultural chemical problems tbnt could be undertaken in a central institution 
of this kind, without taking into consideration what might bo done by tho 
Provinces?— No such survey has been made; it has been left to tho initiative 
of tho Head of the Section. m 

A.2JS2. Is there any continuity of resemch? When yon undertake a prob- 
lem, do you see it through? — Yes, to the point of either discarding it, or 
publishing one’s ideas. 

A .2483. Coming to a positive or negative conclusion? — Yes. 

A. 2 184. Hay I refer you to Dr. Lenthei’a work m the water requirements 
of crops, tthicli is to my mind very important. lias Hint wori; been followed 
tip? — Not since I took charge. 

A.24P5. Bo that that work stopped where Dr. Leather left it? — Exactly. 

A.24RG. You attach a great deal of Impoitnnce to that problem? — I do, but 
it is not a subject which attiact" my attention. 

A.2167. You have now' a Soil Physicist in tho department. What pmti- 
culnr problems are being undertaken by tho Soil Physicist? — That officer is a 
fully trained officer. lie does his own work independently. Apart from tho 
administration of tho section and excluding the matter of finance, he is an 
independent officer. 

A.2488. Is it your observation that fheto is a serious pliosplmtic depletion 
in the Indian soit? — I have heard that put forward in many place®, particularly 
with these enlcareous soils. I do not consider that the methods of analysis aro 
sufficient / o show definitely that thcio is a depletion. 5 
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‘1.21BU Do mih >! >nml« i llint IKoi s method uould not |>ins you eiurt data"* 
-i ortninly not 

\2100 \\ i nolo told m tlio Mmlun. Presidents that there is a sellout 
jino'-plintli (It plotioir’— Yes. I know that in\so)f. I can point to plnees wheic 
ilieie is a serious deficiency 

\ SI'H Wo win mid tho Mint* m llengal? — Quito prnhnhli. 

\ 21'12 'Son stated t ■miiiioiit ago that Dui'i method of tlto determination 
“f pliospliot ns mi'* not -nt i— tm tin \ Han* uni tloM'lojiod o motliod of analysis? 

Wo linio eximniual tlio iin IIkhI of alkaline extraction ninth ue find ion 
offtotno in rtvaitl to tin* t nit mentis soils and mtli Uu* help of tho proiindtil 
ilo|inrtmoii<s I linio hoon ahlt to not >-ttiitdai distal soiK of eiops ntid intmurinl 
histt.i i and those nro non being o\ tmuiod 

\ 2 10’) Thon thi ion agree tint if ton ooitld doit lop inothods nifh cnlonreou 
soils, it non Id gienlli fin dilate tho n oi l. not onlx of tho Institute hut also of 
.ill < hornets - — j'ossildi lint 1 am not ion ninth m fninin of alandnrdisntion: 
though. f or oidman nnnlitiiol norh, slrunlnidtsntirn is probably netcssari. 
The danger is that it null stonotipi n seaiih. 1 am not in favour of it unless 
it is not onsnri . 

1.2101 I nas pnitn iilnrli leferiing to tin* analytical motliod. Now, nitll 
regard to post-graduate training mu hint* nln lily stated lour nous. Do you 
not think tlmt the - Institute could la developed into an Tinporinl llesearch 
fnstitiito mnl College, umsidoiiH)! that it has nil the equipment ncccs'-niy and 
an excellent faim and an < flit Mitt bodi of suontifio o others? — •No, the scheme 
1 outlined uould oonltnue the lO'Oondi fai ilities nhieh mo open non- hut uouhl 
icnlly innko Ptisa n central bureau foi the rontral dcjmitment mid uould lend 
to the institution of a number of eijiennic lit il stations thioughout Tnilia. each 
delated to a specific object. 

A 2 lU'i Would inn approve of the idea of the nfiihntinu of this Institute to 
,i University? — Certainly not. 

AAM'dl. If voil uould look nt tho map of Asia iou w ill find that there nio 
only (no Imperial Institutes, one scrying Chine. loimo a. the f’hillipine 
Islands and Tokyo. I think that if you could deielop l’tisn into an Iinpeii.il 
College of Re-rareli n uould sene India, Raima. flu* Straits Settlements, 
Sinn. Ceylon, some purl of Soudan, Kerns. Mauritius nml Iran? — I ponnot 
tomeiie of Oournnipnt entertaining a scheme of those dimensions. 

A.21 fi". You potild put envisage a time ulien this Institution oould la* deitlop- 
Ptl to that status' 1 — Nut at thp tipensp of the Roierninent oi Tndin. 

A. 2 103. On pace 2(32 you innkp a statement tlmt the cpntT.il dp|>arimcnt pan 
no longer evereisc the smt mflupnee oier the ileielopment of ilie Provinces 
iib hitherto nml iou a*enbe tlna tendenpy, I tale it. to the Reforms. Am T 
light in thinking that things were much hpftpr before the Reforms? — They ucro 
much In'tior in the earllei days, undoubtedly. hut, ns T pointed out, that uns 
partly due to the fact tint when «o uere iceniited to the depurtment no 
<*ame in as meiporirmnl oflhers and wo weie only loo glad to avail ourselves 
of tho Piperieme of thp senior men nt Rush. As lime uent on ivc were 
dealing with oui nun lmal problems in the Piovincis and ue uere quite p"palile 
of tackling them, so that references to Pus# gradually bteatno less and less. 
At the sime time, uhen intricate poinU arose ivlilcli up uere not able to tackle, 
ue referred the matter to Piisn nod got ulint ue lianted. Amt personalty, 1 got 
considerable help from Di. Leather. 

V 2(00. Would you ngioo vith me tlmt Hie influence winch you are referring 
to depends mote on the scientific uputntiou that you are able to uioale and 
the prestige that yon nro able to hat o for the Institute 9 — All reputations more 
or less depend upon that. 

A.2300. I am «om if I have not made mi self clem. *lhe political situation 
rronted by ‘die Deiolution Rules under the Ooiermnmt of Tndia Act should 
in no nay interfere uith that influence which depends on snentifie icpiirntion? 
— It is simply di .suing the Proiinces into isolated departinents undei a 
Minister. They become separate entities end flirrp is no organisation extant 


Di . W. H. Harrison. 



281 


to bridge the gajis. 1 do not sny that it is impossible to suggest n means of 
bridging them. 

A.2»5t)J. T>o a on agree with nie that them ib scientific co-ordination between 
England mid (leinmny, although these two countries me separate units politi- 
cally;-—! do not nndeist-ind uhnt son mean bs scientific co-ordination. There 
is no compuisoiy eo ouhnntiou beta eon the science of England and Goininny: 
it is purely volnnl.ny. 

A .2502. tint they do emne m coutnet sshen they are faeeit with •>< icntifw 
piohleinsV — Thai is what 1 meant v hen I said voluntnn co-ordmnlw’i. 

A St} you ngiee that co-ordination and <o-opcintion are possible in 
India in spite of any political adjustments? — The sshole of ins scheme w 
designed hum that point of view, to old tun Aolunturs <o operation nnd e >. 
ordination 

.1.2501. And you constrict the hue of ' leavagc pioduted by those political 
enoiimstsnces may he obliiemted bs the scheme Mint sou have presented to 
us? —Tlmt is my opinion. 

A. 2505. Turning to another subject, srnuld you kindly tell us tho la notions 
of the Bonrd of Agiieultuie ns they t"dsfc now? — Titos are pvnoly advisory, as 
a waiter of laef. Tho Hoard meets svitb the objeel of discussing outstanding 
problems i eluting to Indian agiieulture nnd to pass resolutions for the acenp- 
lance of ihe authorities. 

V.2500. We hnse been told by one of the witnesses Hint the pioeeedings 
•ire rather dull? Bo you subscribe to tlml viosi ? — Yes, I certainly think so. 
Latterly the sshole business has been dominated bs the Milijeut nf’cnttlo, and 
that did not interest me. 

1.2507. Are any scientific ptobloniK intiodmed nt thin Board?—* Vory feu. 

A .2508. Bo you nnprovc of tho idea of eeciiotinl eouferences? — We lms*e 
had, I think, three chemical conferences, but they base been discontinued. 

.1.2500. Why won* they discontinued?— -Because up could nol get n represen- 
tative hods of chemists together. 

A. 2510. I sass a number of Migur-beds in your labointory. What jiossi- 
blliticB am fbero for tlir intioductimi of sugar-beet in Tndin? — I believe the 
prospects me very good in the North-West Fioutler I’rosjncc. In nigaid to 
BiJiai the prospects depend on hrifialion fneilities and ihe otlraeiiveness of 
the i top. 

A.2511. And ihe percentage of the suciose content is certainly a deciding 
factoi in many cases? — The sugar-beets wo glow here \shen matured arc quite 
ns good in quallts ns tho-e giown m Europe; only ne have to gtms them 
under irrigation. 

.1.2512. So you consider that migar-beof could lie introduced in this counfiy 
in i) ligated areas? — T svoultl uol put it in that smy. 1 would lather say that 
it could bn giown jnovided it swis an, economic crop. But T do not know 
ss bethel it is an economic slop. 

A.251il. Mr. Isavtaf : J have mad yom general note with cousidc*ial>hi 
intercsi ; I should hones or like to clear up one or two points alanit your scheme, 
l note that you have taken n perspective of the piescnt situation ssifli uuisi. 
derablp fairness and accuracy hut T want you to coniinst yom scheme with 
another scheme sshicli sss* have bcfoie iw, iiamets Ih. Clouston’f. selieme of e<>- 
oidination. You ieah>-o that after the (Informs the Tiosinees hnse bet rune 
independent units in the nmitei of rtgrieiiltuie? — Yes. 

A.251<t. You also realism tlint owing to the Leo Commission's recommenda- 
tions nnd flic principle of Indinnistdion cerium changes -ss j 11 take jdace which 
you cannot unsettle 7 — TVs. 

A .2315. Anil that instead of trying to mlhottle the set (led facta wo must 
find n solution for eo animation between Iboviucrs and between the Conti af 
Goa eminent? - *Ycs. 

1 1.2530. You find that the germ of the whole sit tuition Ups in erpnling 
committees something like the Indian < Vntml Cotton Committee for (lie put pom 

V 

Dr. W. H. Harrison. 



282 


of co-ordination and research work? — Yes, the creation of an atmosphere of 
voluntary association. 

A.2517. And you also emphasise that any co-ordination between the Central 
Government and Provinces must be on the basis of a purely voluntary spirit? 
— Certainly . 

A 2518. It would be left to the Ministers to ask for assistance if they oared 
to ask foi it and not for anv advice or intei ference to be forced on them? — I 
certainly hove no intention of forcing anything on them. 

A.2519. Now about your scheme. Based on these considerations you 
proceed to say, if I understand you aright, that at the apes, attached to the 
Executive Councillor with the Government of India in charge of Lands, there 
should be a sort of Advisory Council. Is that right? — Yes. 

A 2520. That this Council should be composed of 4 or 5 experts, whom you 
call the fust member, the second member and so on? — Yes. 

A.2521. And they should advise the Executive Councillor on questions like 
animal husbandry, crop protection and so on? — Yes. 

A.2522 Where do the All-India Ciop Committees come in? — You have 
rather begun my scheme from tho wrong end. I would rather begin from the 
Provinces and go upwards, than from the Government of India and come down- 
wards. 

A. 2528. You can begin from the bottom, if you like? — 'It should be just 
as you have in the case of the Cotton Committee. There von have a number of 
interests which operate throughout India; tliev ate not confined to any one 
particular Province. You may even include co-operation, agricultural econo- 
mics, some of the major crops, and you may even include subjects like geneiat 
propaganda, and crop protection regarding the whole of India. 

A 2624. I am not concerned with the number of subjects on which you want 
central committees; I want to know their place in the gradation and their 
powers as regards finance? — I do not wish to be nslced any questions regarding 
finance in my proposals, as I cannot answer them. I have simply put forward 
a scheme for the formation of committees, each dealing with a fairly clearly 
defined field, each being supplied with funds, and each operating over the 
field which is defined. 

A.2525. I follow that; probably I have not made my difficulty clear to you- 
I know tho functions which vou assign to the'e All-India crops committees, 
for instance, on wheat, or sugarcane, or anything. else.. Whnt is the relation 
between those committees and the Advisoiy Council which you propose should 
bo attached to the Executive Councilloi with the Government of India?-pfust 
os in the case of the Cotton Committee, you will have a number of committees 
each dealing with a multitude of factors. The Indian Cotton Committee does 
not deal with just the lowing of cotton: it deals with marketing and selling and 
many other factors; even the economics of the cotton trade comes within its 
purview. So, yon have a number of committees throughout India, each dealing 
with a multitude of subjects. Those have got to be coi related before they are 
of any use to the Government of India, and the function of the Board. which 
I suggested is to do that. If you liavo a member dealing with economics, he 
will have to be in contact with the appropiiate central committee or committees. 

A.2526. Are the members whom vou propose should be attached to the 
Advisory Counoil of the Executive Councillor that you propose to be drawn 
necessarily from these All-India committees, or are they to he men of general 
'expert agricultural knowledge, independent of them ^ And how are tho funds 
to be allocated to the various committees!’— The members need not necessarily 
be drawn from tho committees. As regards funds, there being, control of the 
committees, funds would find their way down to those committees through 
them. 

A.2527. These committees have not to sit at Delhi?— If every committee- 
concentrates at Delhi, the result will be too large to be of any practical utility 
to anybody. 
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A.2528. Secondly, I should like to iwlc you, when you propose that the 
Executive Councillor should have attached to him a Council of 5 or G members, 
are they all necessarily to be ofiirinls? — No. 

A.2I529. Are they to bo officials and non-officiuta? — It was not iny intention 
that tlicy should be officials altogether, but it was my intention that where n 
member had to deal with a Mtbject requiring expert knot* ledge, he should bo 
an export in that subject. 

■* A. 2. "1)0. Taking a concrete care, therefore. Sir Muhammad Hobibullali 
should imvo half a dor**n non-official-, attached to him to odvke him on ngricul* 
turn?— ’Not uon-officiala. 

A.2S31. Either neec*-**arily officials or nen-offiemk?— Yea, according to their 
refection. 

A.2G32. According to their knowledge and capability? — Yea. 

A.2A33. And these G meirdier*; one) it to be in n position to teiuh r edviee from 
the fact of their being in ton cl i with thc r e aU-Tndia committees on wheuE 
rice, paddy and other things?-— Yes. 

A.Sfifll. A*. again* l your ***homc, bt u*- have Dr. riott«ton’* r.lu me, in 
which It ia proposed to have one Central Adviaorv Hoard composed of n fairly 
large number of people representing the research officers at l’u«n and rej resent- 
ing territorially the Province*; ntao. In that c c!wme there i< no intermediate 
at«*p, such r.a you prcpr^c, of having A or 0 members in eliargr of mtimnl hr*- 
Tawdry or other pubjecta, who might U nder advice to the Executive Councillor 
‘VVhicji scheme do yon like belterP Naturally, of course, you would like your 
•own scheme. But have you considered Dr. Houston's scheme, in which there 
>s no intermediate atop? — 7 have considered it: it is not merely n question />f 
opinion. I am not in favour of a large hodv constituted in the way suggested. 
I cannot conceive of the Government of India devolving ita administrative func- 
tion** to a body of that type, atiFoeptiblo to outside influences. 

A.2 GW. In other words, you think n Central Advisory Board, called from nil 
ports of the country throughout India, would be on unwieldy IWiy, and not 
likely to advise the Executive Councillor on technical question*.? — I simply 
V>ok upon it «*• on unwieldy body for the purpose of carrying out tbe mechanism 
-of the deportment. 

A.SiWG. You think tbo meelnnirm or machinery would not work notisfac- 
torilyV—dn my Opinion it would not. 

A.'iCS". Under your ‘■chonif , would you nboibh the present Board of Agrl- 
culture entirely? — Yes. 

A.2WP. You think it is now an effete body, which lma served it*- purpose? — 
7 do not call it effete, hut 1 think if the scheme 1 have propounded is accept'd, 
there if no further need for it ; the committees, would take its place, and they 
v.ould he far more effective than the Board of Agriculture we now have, 

A.2G8G. Are the-o 5 or ft member*, which \ou projioae to attach to the 
Executive Member in charge of lands to ho rolarlcd men or honorary people? — 
Salaried, ct rtainly. It would l»e a working Board. 

A. 2. 3 tfl, A working body permanently nttaehed at the headquarter* of the 
Government of India? — I fneaum* to; I did not consider the |xiint of attach- 
ment. 

A .anti. Sir (I ntya fin m ; "What do the post-gradunto student*) hntn In your 
line? I ftipnosc they have done nil the^lwik work before thev come hete?* D** 
you tenth them the pjnctienl application of chemistry to agriculture? — Yc«, 
When they cotue to h.e, I find that they have a fair amount of general bool: 
knowledge, hut. they nro very weak in technique, that k In qnantilativo wmlj*k 
and manipulation and I have to spend a certain amount of time teaching them 
laboratory method*. After that, T try to gel them on to rernreh work nr boon 
ns possible, re»enre.li connected with come problem in agriculture, my endeavour 
lining to make them, If povdide, persons capable of carrying out rc»cnrch on 
their own peeonnt, 
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A.2512. Capnblo of becoming ngncultuiists themselves ot simply for employ- 
ment in ibo Agiicultuinl Service? — If jou mean ns fanners, I do not tram 
them as farmer-, but I tram them ns research chemists. 

A 2343 Are sou teaching them nny practical applications of cheimstiy to 
uguculture 5 * — I am not teaching them farming at all: tliej come to learn agri- 
uillutal chemi«trv , and I teach tlicm agricultural cliemistiy. 

A 2344 Ton ho\c stated tliat something mil tiansform itself m 1020; that 
ts the voai in which oui politicians expect full pelf-government? — Personally, 
1 am not very much interested, because I lothe 2 jeers nfteru ards. 

A 2345 I can read between the lines of jour reply couched in cautious 
language, but tell me finnkh , lias the introduction of the Reforms furthered 
the cause of agncultme 0 — I piefer not to nnsuei that question. 

(The witness withdrew.) 
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Mr. J. H. WALTON, M.A., M.Sc., Imperial Agricultural Bacteria- 

legist, Pusa. 

Replies to the Questionnaire. 

Qmstioji 1. — ItFRPAUUi. — (a) For llttx better orgnm-.nl ion nnd adininisti.i- 
(ion of row i cli, I would locoiomond tlio foiinmion of an Advisor} Council, 
consisting of representatives of iho Conti nl nnd Piovmcinl Governments. This 
council mill have the assistance of expert committees for lhc consideration 
nnd preparation of pi ogi ninnies ol investigations on definite problems in con- 
licction w i til such hubjoits are rattlc-hi ceiling, fei tilisei s, croi» improvement, 
dairying, etc. 'rhe composition ot each committee would not in .illy depend 
on the subject of investigation nnd the localities in nhicli it was proposed that 
work should be cnriied out. 

The Advisory Council would nerd to be provided with 1 nulls foi subsidi- 
sing nppioved investigations, the programmes nnd estimated costs ot whitli 
hail been presented to it by the committees, and the work would he earned 
out, according to circumstances, b.v provincial depnitments »i by the central 
department, alone or in collabointiou. 

Tbe funds needed by tbe Advisor} Council would have n> be provided from 
central revenues, for the nork carried out would be additional to that already 
being carried on and financed by the Central Government nnd by the Pro- 
vinces. Buell a scheme will have its full value only if all the provincial de- 
puitinents me willing to co-opeiato, and it will be to their advantage to do 
so. Each wilt he rcpiosoiiled on the Advisory Council and on the committees 
for those subjects in which it is interested. Xo programme of work can he 
fm cod on to a Province that does not agree to it. 

Regarding tlio immediate needs of the icutrnl dcpaitment, the pieseiit 
system of admiuistmtiou at Push by winch the Director is Agricnltuinl Ad- 
viser to the Government of India and also has under his charge Institutes at 
Mnktesnr nnd Pangnloie, nnd the Joint Dilector ib the Hcnil of a Section, 
should be amended, and tbe post ot Directoi be n w hole-time appointment. 
Xow adays the Agrieultural Advimn’s responsibilities tend to keep him nwn> 
from Push for flic greater part of tbe year, nnd out of touch with the work 
going on In the various sections, while the routine work of the Joint Diiector 
lias grown to Mich proportions that time that might l»e usefully devoted to 
research is tnkon up by minor details ol administration. 

( b ) nnd (i) Doxiy bmti lioloyti. — Dairy bacteriology is a subject the study 
of which is boitig held up both through lack of facilities and lack of skilled 
workers. 

At Pusa there is no pasteurising or sterilising plant, and no dairy" for 
butter and cheese-making. Investigations heio have neeevmrib been restrict- 
ed to those dealing with tbe production of clean milk, the basis for successful 
butter anil cheoso manufacture. 

.foil fungi.- — Our knowledge of the soil iimgi of this country is limited to 
that of a few forms that are pathogenic to plnnts. The part plajcd by fungi 
iu the biological pioccsses o< cui ring In the soil and their influence on soil 
fertility needs investigation. 

Soil piolotoolouif . — There is no pintnj'oolngist in any Agricultural Depart- 
ment, central or piorincinl, and this subject is untouched. 

Plant P/njuoloiii/ and Jiio-chimitlri/.— 1 The taiwes uudot lying susceptibility 
and hmminily to disease in plnnts are unknown. There is mgent need of 
winkers both on this pioblem and on thnse connected with plant nutrition. 

1 rt if/ation .' — The influence of iirigation viator on the biological processes 
takiugplnce in the soil awaits study, Results import ant in theii bearing on 
irrignrion practice should ho obtained liom re.eartli on this problem, 

Fibni. — The bacterial processes oct uning in the vetting ot fibre plains 
and their influence on the qnnlitj of the ftbio produced should he investigated. 
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QorsTios S — AtirtceiTonu Enrovtios. — The only form of ngrirtilluml 
education of which 1 hn\ «' ONppriinco is the pot-t-gradunto tiaiuim; in apri- 
cultural bacteriology nt Pu> n. 

(i) tjuch t milling cannot lie obtained anywhere elm in India, and no cnit- 
nlilo n|i|ili(nntn tor tlw* course luue ljctn rejected on account of lack of ae*om- 
modnlion 

*ti*> I he number of applicants for tit** four* e linn be* n greater t'mn fbc 
number of vacant it- to 1-* till- d, but tbs tptahfi* ati*>us of nearly all of fhout 
wire far too low to jtntifv their fdmt*Mm* 1’ntil tlic Prolint rs employ more 
liactenolo^i«f .ttnl bacteriological n**-i*tants. f do not expect to *ci any in- 
in i<i in tin tmoilH r nt nell-t|unlih> d itppln ants tor till'- coursi, 

Qirsttnx | — AtisitMsTiuitox --lit the Diaoliition Rule-, ntidcr the Col- 
ei mm nt ot India Act. agricultural re-carib lie* b<etj mnrle a prmttinnl sub- 
>i -t and the Oon'rnl Government lias kept control mi r only the In lit nut 
nt P‘i •» at'd Muku-ar to whirli bate btrn added the Dairy and Animal 
Hinbiedrj Institute nt Ihingiilorv, and the fanes under the luipctial Dairy 
Kxpett, and tl o fane lhceding “Ration. 

The piv slide e fleet o! lie *• rule- on npneitMtrnl r^M arch dot - not «r*'lu 
to bate bm>t proporli <uu»tditid nr ttalt-td «lun the rules were Irneu d. for 
tltetr result bn* Im>< n tin e ** tbli‘bn>em of D< pnrtinents ot Agriculture in the 
•vorimis Prottmts. euttrcli ii'd* point, nt ot one -tnntlur and of the ccntrcl 
denntiwmt. and with no ptoii*imi for ptomotirg tseopemitn*, nimli la». ««- 
orrl motion An Adtisnri Council stHi as that mentioned ftt the nnsr.tr to 
Qm-tion 1, should he tilde to do something towards mprotitig the present 
po-itum by fnr*bertriK co-op* ration and ro ordination ciiioiigit tbe -eYir.tl 
Agricultural I)» pxrtmeht* of tit** tonntry. 

Tin ertmtn* i*t*atinrs of the Beard of Apt iculture, the Confer oner of 
< M const* and Unit* riolopn-ti. Mjrot(>/i*ts and F.titamnl.>gi.,t i re-p* * tit els , 
pros idi d the* nt.K in* in* by winch scientific officers in the -various Aerie til- 
v.tral Dcfartment-- could meet together and discuss rnbpe t» of common ju- 
ts red. 

Tbe CVinlermte of Cht tui't- and Bacteriologists Im* not met time lftll, 
for curing to i-etretabmem in Prmirres, tnoupb money lm« not been available 
to pay tilts trav< llinjt^ alloc nncos of n sufficient r.nmh-.r of olfrers to form a 
repri 'cntaticc gathering. 

The mival of tb«sc tn« tings would lie beneficial, for they a— ist in tbe 
free int< rrbnnp* of ideas nemg the officers who attend, ami th.rvby furthir 
effirie nty and co-op* ration. 

Tbo Central Government already supjdemtnts the octivmts of the Bocal 
■Oorernments by tbe wo»l. done »n the institution*, at pre-tnt under its con- 
trol namely Ptisa, >tukt*snr, Pniyilore and the Coimbatore Cane Bne»di»g 
Station, it may lurfhtr u-f fully extend its opt ml ions by promoting research 
in tim subjects" mtotioiicd tinder Question 1 lb), of which that on p’ant 
phy iolojty in particular i‘ tirgitttlj required. 

Qttvriox 10, — rrtrrilt-i rs — (n, and let The arr.ouui of experimental work 
on tnanuttnj: lias bwn far too litnutd. Thi. ha- b*>cn tlue to insufficlcncs of 
facilities ami ot ttnff fo* the planning ami cartyinp out of expiritmnts ou a 
field wale. Imprm eel, h* as icr yielding s arioties of t rops are being introdm od 
fiery year, making greater and greater demands on the supply ot plant food 
in the soil. Mow tin* maxituutn benefit tnntiot Ik* derised Ironi an itoproied 
v„nt*ty if a ■uifhctuit amount of arailable nutrients is not supplied to tho 

r iant*; mors over large tracts ol land m various parts of the country nra 
nown to be defiiicnt lu pbospbau*. Dcficitncy in nitrogen is perhaps 
csen mote marked. Further experiments therefore mod to l>e carried ont 
on a much tugger Ft ale than ha* been done before, particularly in connection 
with the utilisation of tbo natural phosphate rt-rmrees of the country, and 
the practicability ol m*-rc.ising the nitrugt u supply of tht soil by incre.istnu 
the area sown with leguminous traps and green manures. 
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Oral Evidence. 

A.2540. The Chairman : Mr. Walton, you arc Tmpotinl Agricultural Bac- 
teriologist? — Yes. 

A.2547, Wo iiavo your note of evidence. Do you triah to ndd any tiling to 
what you have written? — Nothing nt all. 

A. 2548. How about tho Mto at Ptisn so far ns your work is concerned? — 
1 am quite satisfied with it tuy-olf. I Imre been here f or many years non 

A.2549. I think you might give the Commission an account of your own 
ft nimng and past appointments ? — 1 graduated at first fiom ArinsUotig 
College, Newcastle. Then I went to Cambridge nnd studied mathematics and 
science and took the ngricultmnl diploma, after which I wont to loam practi- 
cal woik on a farm. I was appointed Supernumerary Bacteriologist in Octo- 
ber 1912. I was away nt the War for about 4 years; I came hack ns Assistant 
Bnctetiologi'-t and was ptomoted to my present appointment in April last 
year. 

A.2550. Do you wish to -ay anything more than you have writton in your 
note as to tho internal administration ol Pttsa ? — No* 

A.2551. f think you have lioanl what the previous witnesses hnvo said m 
tho ninttoi of team work to deal with particular problems. Do you agree with 
them? — At present there is no obstacle whatever. We nro nil perfectly in 
harmony on these subjects, 

A. 2552. Do yon personally come into contact with the Provinces at all 1 ' — 
Voiy little. Thetc are no other Bactcnologists in the Indian Agricultural 
Service. 

A.2533. Is not that a reason why you should come into clo-er contact 
with the Pros nuos? — I could only come in contact with the Chemists. I 
myself have been busy getting tilings in my own section into ship-shnpc 
order. I huve been doing what f ran to get into touch with tho Provinces. 
Occasionally 1 am asked foi iutnimntioti nnd 1 ninny- supply it to the best 
of my power. 

A ,2 >54. Do jon expect to do any touring? — A little this year. Last year 
7 r went to Bangalore, where we hate the linpeiial Daily Institute, and to 
Knrnnl. 1 also went to Cahutln in connection with some resontrh on the 
disease of pan. 

A.2>55. Is mo-t of your work of n geiieial nature, such as would apply 
to- 1 lie whole ol India ?— Yes, 1 think it is. 

_ A. 2556. Although, »- you just told the Commission, you do have to deal 
with special problem-, coming from partiuilar localities? — There are spec ini 
pi oblvnts, but, fioin what 1 know' about them in tho Provinces, "somo of them 
are much alike. 

A.2557. Are you m toueh at nil with the Imperial Pniry Export, so fat as 
dairy baelotiology is com'ornrd ?— Yes, ] had to go down to sen him and 1 
gave lectuie- to the batch ot students which recently passed out; tliete was 
nobody clso to give the noce<-sjiy instruction. 

A.231S. Are you expecting any moie courses?— There is a batch nt jucseut 
engaged, and 1 shall bo consulting tho imperial I)airv Expott about tho 
lectures. 

A.20><), How many students nro them in the present batch?— When I was 
at Eornal I Raw 7 ; I do not know how many reallv there nro, os some of them 
were nwny nt that time. 

A.25G0, Are they coining here?— No, 7 should have to go to Bangalore; I 
did that the first yonr. ’ 

. A.2301. Whnt about the calibre of the nmn that you had in tho Inst batch P 
m ‘\ l them for a short time, nnd I was quite favouiablv impressed 
with tho majority of thorn. 
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A.2562 What is the scope of tlio bacteriological course that you hare 
gn cn 0 — 1 gave them n little insti notion in gonoinl bacteriology, hut I gave 
special attention to tho methods of prod notion ol elenn milk. 

A 250.1. Whore does joui noik cud and the work of the Mycologist begin 
with icgniil to soil fungi ° — Soil fungi is a flung on which nothing has hcon 
done, it is one of tho subjects 1 have mentioned requiting research. 

A 2504 Bn! to which section w ould it na tui ally belong? — That ] can 
hardly sny 

A 2585 I thought them might be an accepted classification. Do you jour- 
soll sco ahead of you a great deal of work 0 — 1 enn see enough to keep me well 
occupied for tho lost of my set tin*, and two or thice men after mo. 

A 2306. lion do you deride winch problem to tnckle fust? — 1 have inheri- 
ted a good imiiiji , at present 1 bate got sufficient to hoop mo going. The 
nitrogen problem of the soils is one to which I have git on special attention; 
theie was n lcrotnmendntion to that effect passed by the Hoard of Agriculture 
some 5 or 0 tears ago. 

A.2.3G7 Are you m touch with the rest of the woild, so fut as that troik 
is concerned? — Through publications. 

A.256S. Publications only 0 — Yes. Of couise theie is not, probably, any- 
body with whom 1 can get into touch in India; some Provinces lmvo done a 
little work on that subject but not much. 

A.25G9. I see tbnt sou boldly adiomte that the Centra) Government should 
finance tho Advisory Council which you suggest P — So long ns the finance is 
found, 1 do not mind who docs it. 

We hud a good many people accommodating in that respect; 1 will not 
pi ess you on tho point. 

A.2370. Sit Ganna llom : Can you tell us something about nitrifying liuc- 
teiinp — 1 could liardls do it at this stngo; T can e\.plain the subject to you 
in my laboratory. 

A.2371 . That is the thing 1 wont to know something about. Tho long list 
of othei subjects tlint you have git on has not been investigated for want of 
funds? — I have mentioned the subjects ns calling for resenicli. 

A. 2572. Sii Thomai Midrib Ion : You point out tlint there is no work being 
done on soil fungi or soil protozoology? — None that I am nwnre of. 

A. 2573. You have had no opportunities of working on soil protozoa? — 1 
do not touch that subject. 

A. 25 74. Do you touch -oil fungi nt nil 0 — J really lime not been able to 
deal with them at all. 

A 2575. Pusn lias sanction, I think, for the appointment of a Bio-chemist, 
but that is in nnotbci section? — Yes, m anothoi section. 

A.257G. Do you, in youi own woik, feel the need for a Plant Physiologist? 
— It would he of very grcit advantage and help to me in my work. 

A.2577. If you had a Plant Physiologist working beside you? — -If there 
were a Plant Physiologist in this Institute. 

A.2578. What previous esperience hn\o the students nt the Dairy Insti- 
tute had? — 1 really do not know about that. J only went down to give them 
the minimum ot instruction in dairy bn< toriolngy, to qualify them for the 
diploinn. 

A.2571). Dace any of them been ibtougli an agricultural college 0 — T do 
not think nny of thorn hnie been thiough an agricultural college. 

A.25S0 The course in bacteriology consists of lessons on clean milk pro- 
duction 0 — I taught them a little about the ripening of cream and so on, 
lmt it was clean milk production tbnt I Inid special stiess upon. 

A.25S1. Tiofd'Oi Goiijji ibr ; In tins list of researches that you base given, 
you point out; “The causes underlying susceptibility and immunity to 
disease in plants me unknown. There is urgent need of worheis both on this 
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problem and on tlioso conneciod w itli plant lmtiilion.” On tin's paiticular 
item of icseaich, nro you in collaboration with the inycologicnl section P — 
There is nothing done on it; this is a subject which T lmvo mentioned to bo 
'taken up. J! collaborate with llio Imperial Mycologist; I seo him every day 
and we generally have somo little discussion together, 

A.2382. Is it duo to lack of htaif? — The whole thing reduces itself down 
to the lack of staff, 

A.2.IS3, And you consider it is a scry important point. With icgard to 
the noxt item, the influence of iriigation water on the biological pioeesses, 
this also could not bo undertaken? — Tt was n matter pnt foiw.ud many ycais 
ago, but there 1ms never been any stall to cany out the work. 

A.2581. Are you in touch with any experiment irrigation stations whoro 
they nro carrying on an investigation of that sort 51 — I only see the publications. 
When J go Home on lease, I go nnd have a look round. 

A.2535. With regard to the rotting of fibre, nro joc in touch with Mr. 
l i 'inlow !> — Ho has got one or two assistants who nro trained in bacteriology 
and who have been doing the work, hut tlioy aro not enough. 

, A.25SC. In your department, there are not enough workers to carry on 

those items of research that you have mentioned P — There nro far more sub- 
jects for research than workers able to carry on research. 

A.25S7. Tlio provincial departments hnvo no Soil Biologists P — They had 
one in Madras, but that post was abolished. I am in tho same position here. 
In 1020 tlieio was nn Imperial Bacteriologist nnd 2 Assistant Unrteriologists ; 
tlioy woro inemberb or tho Indian Agricultural Service. Tlioso 3 posts weto 
all filled up. I was one of tho Assistant Bacteriologists ; tho other man died 
nnd his post was abolished by the Inchcape Committee. When Mr. Hutchin- 
son retired, I succeeded him. • 

A .2599. And yet, fiom the agricultural icsoareli point of view, soil biology 
is a main necessity?— -It is n fundamental necessity. 

A.2539. Aie you nwnro that lately tho Indian Tea Association lias appoint- 
ed a Soil Biologist? — 1 have heard that they have appointed ono. 

A.2590. Aro you in touch with him ? — My attention has been drawn *to tho 
fact that they havo appointed one. 

A. 2591. llo is tackling very important problems on nitrogon: it would be 
•very useful if you woro in touch with him. With regard to odnention, you 
say tflwt the qualifications oi tho applicants for tlio eourso aro far too low 
to justify tlieir admission. Do you mean to imply that in our Univoisities 
ilioro is no scope for the study of biology? Wlmt nro tlio prAspcots for tho 
students taking this eourso? — I liavo said that there me no posts for tho 
students. As a matter of fact, nil tho students that havo gono through tlio 
eotirto are yiovv employed, and though they hnvo got posts, there nro no 
Aafinite projects of any posts. 

A.2592. You havo got a Dairy Export? — Ye>, 

A.2J593. He is in louch with yon? — Yes. 

A. 2594. Constantly in touch with you? — Yes. 

A.2595. You go there for tlio teaching work?—! havo been thoro to teach, 

A.2596. They appoint you. to teach tho eourso? — That was for tho first 
Ibatch, nnd it was an emergency nrrnugwnenl • hut if those couu.es go on, wo 
will have to put the bacteriological course on n permanent basis. 

A.2507, At tho piescnt time, you havo no post-graduate students in your 
department? — I have ono. 

A .2598. Docs ho come from tho service, or is ho an independent studontP — 
Mo has tomo lieto as a private student. 

A.259B. Wlmt problem is ho tackhngP— Uo carno knowing nothing about 
soil bacteriology. ‘ flint is tho troublo with all tho students in this section; 
■every ono who comes, unless T get ono who has been an assistant to nn Agri- 
■culttiral Ohemisi in ono of tho l'i evinces or ono who has taken a Courso in 
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Agrioultmnl Chemistry, comes knowing absolutely nothing about quantita- 
tive analysis as used in ngrioultui'al chemistry, and he lias to loam it. 

A.2G00. Is there continuity of lescarch in your dopartinontP When you 
get hold of a problem, you see it through ? — I carry it on ns far as I can. 

A 2001. Would you like to sea this Institute developed into an Imperial 
College of Agricultnie® — I hnvo never considered that matter. 

(Tho witness withdrew.) 

The Commission loo), ora I cudence 0 / Messrs. J. Henry, 0. Q, Atlins and 
Congo Vts/intt on ihc 18th and ISth January 1987, for which see Volume 
of r.i idence for Jlihai and Oriita. 
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Thursday, January 14, 1927. 
PUSA. 


Present : 

The Marquess of -Linlithgow, D. L. (Chairman). 


Sii Henry Stavelet Lawrence, 
K.O.S.I., 1.0.8. 

Sir Thomas Middleton, K.B.E.. 

C.B. 

Bai Bnlmdur Sir Gang a Bam, Kt., 
O.I.E., M.V.O. 

Sir James MacKbxka, Kt., O.T.E., 
T.O.S. 

Mr. J. A. Madan, I.O.S. 
Mr. F. W. H. Smith. 


Mr. H. Calvert, O.I.E., I.O.S. 
Bnja Sri Krishna Chandra 

Gajapati Karat an a Pfo of 

Pnrlakimedi. 

Professor N.' Gangulee. 

Dr. L, K. Hydbb. 

Sir. B. S. Kamat. 


( Joint Secretaries.) 


The Imperial Agricultural Department (Pusa) Association, Pusa. 

Replies to the Questionnaire. 

Introduction . — The Imperial Agricultural Department (Pusa) Association 
oamo into existence in June 1925. It represents scientific Assistants of Class 
II and subordinate services, Soldmen, setters, artists^ and the ministerial staff 
of the Institute. It lias been formed with the object of (1) promoting co- 
operation and unity amongst its members, (2) securing by joint action an 
improvement in the amenities of sorvico, (8) discussing questions affecting 
the common interests of the members and deal with them, (4) ascertaining and 
formulating the views of its members on all matters concerning which it is 
deemed expedient to communicate its views to proper authorities or to Gov- 
ernment. Its members come from various Provinces in India. 

The Association believes that as in India 71 per cent of the population 
deponds for subsistence upon agrioulture and its allied industries the improve- 
ment of agriculture and mral conditions should continue to receivo paramount 
consideration at the hands of the Governments in India. If wo but cast u 
glance at the agricultural backwardness of this country as revealed in its 
figures of yield of various crops per acre, we realise at once what a tremen- 
dous leeway has to ho made before we can come into lino with other agri- 
cultural countries of the world. The average yield of ginned cotton in India 
per acre is only 98 lbs. whereat in the United States of America, it is 160 lbs. 
In the case of wheat, the avornge yield in India is hardly 10 maunds per acre 
whereas in Great Britain it is 31 bushels (24 maunds) and in Canada and 
Australia even higher yields are reported. The yield of rice which is a staple 
food crop of a largo proportion of population is 1,200 lbs. per acre in India 
whereas in Spnin, Italy and Japan the yield is 2,000 lbs. per acre and oven 
The yield of sugarcane in Northern India is hardly over 10 tons of cane per 
aero whereas in Java, it is 432 tons and in Hawaii 45*6 tons. 

These examples will sulfite to show that agriculturally we are not producing 
.as mncli as wo should and 'even admitting that on account of differences in 
local conditions of soil and climate we may not be able to reach the higher 
standard pievalont in other countries, it nt least gives us confidence that if 
well-directed and sustained efforts are made with a view to bring about u 
really better state of things those efforts shall not ho in vain. Besides, India 
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5s now coming more and moro in close contact with other countries of tho 
world. Steamship communication and railway facilities havo opened the door 
for India’s pioduce to he placed in foreign markets at the competitive rates 
which now prevail in tho world; wo must tliorefore raiso our produce at such 
an economic figure that wo may not only ho able to compete but also to secure 
a good margin of profit for oui cultivators. If we do not increase our pro- 
duction and at the same time lower our costs per unit, tho Association is 
afraid that in some of those commodities in which India lias to compete with 
foreign countries m tho export markets, w o shall not only lose our hold w lth 
disastrous consequences to our agricultural community hut also our domestic 
markets may be invndod by foreign producers as they havo done in tho case 
of sugar. 

In those days of keen competition not to advance is to fall behind and 
consequently earnest efforts should continue to ho made to ascertain by 
reseaich, experiment and in other wnys whether tlic existing condition of 
agriculture and ruial economy cannot ho improved. 

- Questiox 1 — TtrsrAUcn. — (a) The Association holds that tho Government or 
India should only cxoiciso very limited powers of intervention in those de- 
partments which are Transferred subjects in tho Provinces. The Central Gov- 
ernment should however arrange to bring about gieater co-ordination. This 
is more necessary because there aro crops which are common to more Provinces 
than one. such as rice, wheat, tobnreo, sugarcane, cotton, and n Ccntrnl Gov- 
ernment with its staff can biing tho knowledge of tho crop acquired in differ- 
ent Provinces to tho notice of individual Provinces and give the requisite 
help when a particular Province is either deficient in staff or other facilities 
foi icsearch woil; on that subject. It will ho also economical, ns otherwise 
each Province will have to maintain a separate well paid staff and much 
unnecessary overlapping of work would result. 

Further, there are certain fnndamental problems such as dotorminntion of 
wntor requirements of crops, determination of soil temperatures, soil gases and 
nvail.iblo phosphoric acid in soils; problems in soil and dairy bacteriology and 
animal nutrition; mammal problems such ns tlic economic utilisation of green 
manuies and natural phosplintos which aro not likely to be taken up by tho 
Piovinces either because piobloms of a more pressing natures likely to give 
results of direct application in the near future are crying aloud for investi- 
gation or because the Piovinces havo not got tho necessary funds to provide 
the requisite stnff and the laboratory and other facilities. 

With the growth and development of tho work of the department along 
reseaich and regulatory lines, it is highly essential that definite provision be 
mado for the closer co-ordination of these activities through a conti al ftgoncy. 
Only in this way can tho most effective results be obtained. Every effort 
should also bo made to bring about a further correlation of tho research and 
regulatory activities with those of tho appropriate provincial agencies. .The- 
department has no adoquftto"xnachinory 'at this time for attaining this object. 
The Association therefore thinks that a Central Advisory Council, composed of 
the representatives of tho various Departments of Agriculture in India, re- 
presentatives of the Irrigation, Education and Veterinary Departments and 
also representatives from tho agricultural classes should form tlio nucleus. 
Commercial and industrial interests should also be represented on this Coun- 
cil. This Advisory Council should form different sub-committees with different 
duties to dischaigo, such ns agricultural science, ngricultuinl economics, agri- 
cultural education mid propaganda on the snmo lines as tho Indian Central 
Cotton Committee. 

This Council should have a ’fund of its own, built up gradually either by 
direct grants of money from tho Centml revenues or by a small cess on the 
agricultural products which are exported or by both. This Development Fund 
should bo expended for purposes of Agrieultuial Research, Education, Bo- 
som ch Scholarships and Travelling Fellowships. The Provinces nccoiding to 
their needs as in the case of cotton research, may have an adequate share. 
All tlio schemes dinnn up by the Council should bo submitted to the Standing 
Finance Committee and scrutinised by them, tho final sanction resting with 
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the Government of India. The idea underlying this scheme if. that more fre- 
quent contact will bring nil the departments into closor affinity and a sort 
of brotherhood will bo established between the workers of tho various depart- 
ments. This sense of sympathy and comradeship is in tho opinion of this 
Association the foundation on which successful organisation should rest. 
For further co-ordination, the Association would like to omphasiso that early 
efforts should bo mndo to revivo the Rootional oonferonccs which only four 
years ago were abandoned. These conferences provide n meeting ground for 
all the research workers and by the cvchango of thoughts and ideas consider- 
ably stimulate research spirit. It would be worth while to suggest that tho 
sitting of them conferences should ho held immediately after the session of 
tho Indian Science Congress and if possible at tho place where that Congress 
has met. Tho reason for emphasising the point is obvious. Tho opportuni- 
ties thus afforded will widen the outlook of tho roscnich workers of tho Agii- 
cultural Departments liy their coming in contact with loaders of thought and 
culture in the domain of science in India. In other countries these oppor- 
tunities are afforded by the various associations which do not exist in India. 
These mootings both in thoir official and social aspects have considerably 
contributed to the piomotion of research and have therefore been oignnised 
year after year, hut unfortunately in India this aspect of the oigamsation 
of research has not boon properly appreciated. 

Tho Association urges that tho oiganisation of tlieso sectional meetings 
should be, taken up by the Conti al Advisory Council. 

Publications . — Tho delay in publication of tho results obtained by re- 
search workers in the various Departments of Agriculture in India hampers 
to a groat extent tho progress of research. Further, before accepting tho 
results for publication, tho Association thinks it proper that thoy should firbt 
bo oxnminod by a Board of Editois — a body under tho Central Adiisory Coun- 
cil and appointed by them. In the caso of various journals in England and 
Amorica tlio Editorial Board consists of persons from all parts of tho world 
who aro pro-ominont authorities on tho subjects tlio journal deals with. Tho 
ndvantago of this system over the oxisting ono in India is that piopcr 
scrutiny and vnluntion of tho papcis is mode, suggestions for impiovement 
fioni authorities aro forthcoming and these substantially improve tho quality 
of- the work published. 

Irilirnrj/.— Tho Pusa Library which is tho host of its kind in India leaves 
airiplo room for improvement, lf.it is mndo ns compi chonsive as possible, 
tho needs of tho Provinces can very woll be served by this Control Library. 
The cataloguing system should ho more olaborato so as to enable research 
uorkers to find out tho references at ono place in tho card cabinet without 
having to search out amongst tho papers in tlio cupboards. The system of 
cataloguing as has been resorted to by tho United States Department of 
Agriculture for thoir own use as woll ns lor tho States should also bo attempted 
l»ero so ns to enable tho rosonrch workers of tho various departments to ho in 
touch with tlio pi ogress of knowledge. 

Post-Graduate Training . — Assuming that tho Pusa Institute null ho con-, 
verted into a tomple of research and higher training an improvement in tho 
post-graduate training imparted hero is called for. Under tho present condi- 
tions tho students coming here for training liavo no other atti actions than 
tiaining in lesearch ns the Govovnmont do not promise or guarantee appoint- 
ments. If in addition to this inducement, another attraction on tho follow- 
ing lines bo introduced, tho Association thinks that tho popularity of this In- 
stitute will he greatly enhanced and men of tho right type and calibre will ho 
forthcoming. This Institute should bo affiliated to some of tho leading Indian 
Universities to ennblo tlieso scholars to obtain a degree of I’h.D. or D.Sc. on 
tho merit of a thesis after completion of 2 years' research work. Provision 
should also bo mndo to send some of tho selected students to foreign coun- 
tries for additional training aud experience. 

Recruitment . — Tho number of recruits will thus largely depend upon the 
number of scholars available in this Institute. The recommendations of tho 
Lee Commission which an* being acted upon by the Government m to far as 
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tho policy of recruitment in Indin is concerned will lead to the appointment 
of a laigo numbei of Indians to tlie Superior Agi ioulturnl Services. Assum- 
ing that tlie students who have nudoigono post-giadunt© training at Puss 
will offer an extensive field for choico of candidates, tlie Association considers 
tint tho case of subordinate services should also receive consideration. The 
Association therefore recommends that a fair pioportion of tho appointments 
in the liiglioi seivice should also he made fiom deserving candidates from the 
lower group. Such promotions will mnko the department moro efficient by 
attracting capable men and utilising their extensive experience. As a rule 
the highest position in services should rather be earned gradually than, attain- 
ed at once as in other countries except in special cases. On their promotion 
they may be sent abioad if necessary. 

Apricultuial Oipaniscr’s Set vim , — Tlie Association is of opinion tlint 
paucity of knowledge icgarding the indigenous theory, traditional methods 
and the existing conditions of agricnltme nnd its problems is a great set- 
back to any kind of progress. Tho agricultural classes aro generally illiterate 
nnd meet with problems, tho existence or importance of which they are unable 
to recognibo but leal progiess depends on their solution. Until therefore a 
systematic suivey of their problems is mnde for them, the amount of labour 
and money spent on unsystemntised research will not do much good to the 
country. 

In order to fulfil this object an Agiicultural Organiser’s Service may be 
instituted. These officeis will be men of the same Province in whioh they 
servo and along with this work should he charged with propaganda and aotnnl 
field demonstrations on the cultivator’s lands. These men will report quar- 
terly to tlioil lespective Heads of departments who nftor allocating tlie vari- 
ous problems to various officers for solution will report to tho Central Adrisory 
Council who will take all nccessarj steps for tho solution of tho remaining 
problems which the Province could not undertake either for mint of efficient 
men or for other facilities such as funds or laboratory provision. If in this 
nay a systematic survey is made of the problems a system of research will be 
built up on a moie satisfactory basis. 

(b) Field and Zaboraton/ Facilities . — Tho laboratoiios at present in exis- 
tence have ample accommodation and aie efficiently equipped. But if we 
compare the output of tho Bothnniated Experiment Station with tho work 
tinned out at Pnsa we suffer in oompniison. The reason for this is eitliei 
want of skilled workeis, or deficient organisation. 

Slight alteiations or modifications in the laboratory equipment and field 
arrangements ns may be necessary according ns new investigations aro takon 
up, can ho earned out at no great expense. 

Sidled worl.cii — The Association is inclined to think that the right type 
of men has been wanting m the dcpaitmont. If one glances at the past 
history of this department, it will be found that research has been taken up 
in a vor\ unsystematic way. In nil lesenreh on crop production, ciop nutri- 
tion, etc., soil plnjs tlie most important part, climate having its own shaie 
to contribute. But unfortunately soil survey has been ignoted and still 
hangs large befoie the ie«enich workeis. 

Other pioblems such n-> those of plant physiology, plant pathology which 
are dealt with under (c) have also not been taken up either for want of 
skilled workeis or for financial reasons. 

Handicaps. — (1) Standaidisatwn 0 / methods . — An oxtonsive seiies* of 
analyses has been carried out by the Central as well ns Provincial Agricultural 
Departments on soils, mnnmcs. food nnd feeding stuffs, etc., but eitliei for 
lack of co-ordination due to deficient oignnisntion or foi wont of skilled 
workers, tho analyses have not yet been coi reefed nnd standardised. Stan- 
dardisation of methods is of gient value to research workers inasmuch as 
it holps to find out the accuracy of the results obtnined by them through com- 
parison and save a groat deal of picliminniy spade woik. j 

(21 Lach of hnowlcdnc of cuUi taioi's problems . — The lack of knowledge of 
the various problems confronted by tho neiicnlturists in the course of their 
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actual field work is also an impediment to the systematic investigation on 
scientific lines. Agricultural exports who are recimted from abroad aio some- 
times inclined to transplant the methods obtaining in thoii country without 
modifying them according to the local conditions. The improvement attempt- 
ed hitherto in cattle-breeding by mossing the country cows with imported 
bulls is an instance in point. In the case ot agricultural _ implements too, 
foreign implements which aie cousti noted to suit the conditions of thoir soil, 
etc., used to bo recommended in early day, for use in India without making 
adequate allowance for the financial limits of the agi iculttirnl classes and also 
tho practicability of their uso in the fields. To givo an example : the Inver- 
sion Plough was introduced in the Central Provinces and was found too heavy 
for a pair of bulloclcs. This plough was subsequently modified and can now 
be had at about half the original cost while it lias beon equally seivicoablc. 

(3) The language difficult]/. — The language difficulty in the case of Euro- 
pean experts and the official position, of the experts furnish another set of 
handicaps. Tho experts cannot veiy often get into close touch with culti- 
vators to study the actual practice of ngiicultnre for the improvement of 
which they me primarily intended and have not infrequently to depend upon 
then subordinates for collecting fiist hand information. 

(4) Touring facilities .— Touring facilities should be moie extensively given. 
The study of local conditions relating to n particular problem undertaken by 
an Assistant makes this all the more necessary. 

(5) TjiicL of industrial facilities for investigation. — Thou* are certain in- 
vestigations which are undertaken in the laboratory and which on account of 
their economic value can ho expanded coiumoicially. The lack of facilities 
for xliis kind of investigation further leaves the research worker nt a stage 
where no other commercial countiy would allow him to stop 

(6) Lack of comiadeship in the laboratory — The existing distinction be- 
tween the Imperial, Provincial and Subordinate Services tends to produce a 
harmful effect on the working of tho departments. Tho marked difference 
in pay, prospects and status ol these services constituted and officered as they 
are at present, requires to some extent a readjustment ns these difference** 
would ordinarily create nil artificial sonBe of suporioiity in tho members of 
the higher brandies and thereby very often prevent the feeling of comrade- 
ship hmougst scientific workeis which is highly desirable but which is under 
existing differences hardly attainable. 

(c) The Association is of opinion that adequate attention can be usefully 
directed to tho following lines of research: — (1) soil survey of typical trncts, 

(2) utilisation of natural phosphates, such as Bilinr apatites and Tricliinopoly 
nodules and hones for mammal purpose, (3) valuo of different natural and 
artificial manures in different types of soil, (4) food value of grains, pulses, 
vegetables, fruits for human nutrition, investigation into deficionoy diseases, 

(3) standardisation of analytical methods of soil and manurial studies, 
(6) problems in soil and dairy bacteriology, (7) manufacture of manures and 
milk products, such as, casein, milk powdei , and other agricultural products, 
c.ff., egg powder, (8) reclamation ol acid and alkali soils, (9) problems in 
soil physics, (10) problems in plant physiology; plant pathology; seed testing, 
(11) statistical studies of crop and weather for forecasting purposes in different 
Provinces, (12) dry faming conditions, (13) agricultural technology and 
chemical engineering, (14) horticulture and fruit preservation. 

Question 2. — Aciucuxtuhal Education. — ( i) The Association as it is con-* 
stitnted of members representing all tho Provinces in India is in a position 
to say that tho institutions for imparting agricultural education are com- 
paratively few and the number of teachers also proportionately small. There 
is one agricultural college in each of all tho Provinces except' Bengal, Bihar, 
and Assam and that is sufficient for tho purpose that these colleges nro serving 
nt piesont. 

There is only one institute, e is., the Pusa Agricultural Research Institute 
which admits students for post-graduate studies. In the colleges ns well as , 
tho Pusa Agricultural Research Institute the supply of teacheis is sufficient. 
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(it) In every Province in Indin there is loom for extension of teaching faci- 
lities for ngricultnro in schools as opposed to agricultural colleges hut agri- 
cultural education of tho right typo in accordance with the lequiroments of 
the agiicultuial classes and with reference to particular local conditions should 
ho imparted. 

(ttt) Teachers if drawn from tho agricultural classes or from those who 
have gone through an agricultural course will bo better able to impart edu- 
cation to their pupib according their needs, with which they are already 
•tom ersant. 

{ iv ) For reasons stated in (li) above, the attendance oven in existing 
primal) schools is far from satisfactory' . Primary education should bo free. 
Agricultural classes can haidly afford to pay tho school foes for tlio education 
of tlieir cluldion. For grown up children of an ago above 10, arrangements 
should he made to impart instruction in tho slack season. At this ago they 
are usoful in day time on their father’s lands and they cannot attend day 
schools, in tho busy soason. First, education should he given on the lines of 
elemental)- reading, writing and arithmetic, and then a geneial training in 
agricultural methods and operations supplemented by facilities for vocational 
training in weaving, spinning, carpentry, smithy, and clay-modelling. Tho 
product of their labour should bo sold and n poition of tho profit given 
to tho bojs. Training in agricultuio should bo made attractive by teaching 
the boys ho* to solvo the agricultural problems of the locality. This will make 
thorn usoful on thoir own lands and induce them to apply improved methods of 
agricultural operations. Education of such practical nntura in tho opinion 
of the Association is very likely to stimulate a demand for instruction in 
mini areas. Tho attendance at agricultural colleges is so fnr as wo know 
sufficient. 

(v) Under tho existing conditions boys take up a study of agriculture for 
the purpose of employment in Government service or clbowhere. As the agri- 
culturists cannot now maintain themselves on the profits accruing from tlieir 
lands, they expect earning money outside, for which thoy send their hoys to 
schools. 

(vi) In places wlicro there are stipends for hojs of agricultural classes, 
agriculturist's sons attend schools; otliorwiso tlieir number is very smnll 

(mi) Modifications in existing courses of study in schools aro earnestly 
neoded. They have been outlined above in (iv). In the agricultural colleges 
that are affiliated to the Universities, changes in the course of studies are 
taking place owing to the pressuro of public opinion. 

(tiii) Provision for teaching nature study, is needed for proper education. 
Plots given to boys should ho run on nn economic basis, so that boys may 
loam that tlieir labour is paying, which will create confidonco in them; with- 
out such arrangements practical training will bo incomplete. On the farm 
plots attached to tho schools large spale operations should hd taught and how 
they may bo mado paying. 

(ix) A great majority of boys who have studied agriculture in agricultural 
■colleges are in service under Government or elsewhere and very few of them 
have taken to farming on their own account. Lack of capital nnd fragmen- 
tation of holdings contribute not a little townids absence of independent farm- 
ing. A connecting link hotwcon the collegiate education and actual farming 

t is lequirod to give that confidence with which one can undertake farming as 
" a business. 

(x) Please Tefer to answers (in) and ( viii ) above. Agiiculturo can bo mado 
Attractive to middle class youths provided, some cnpital and decent sized 
blocks of land in a convomcut place are made nvnilablo. Capital may he 
supplied by co-oporativo credit societies on long-term loans at a low rate of 
interest. Cultivation of smnll holdings if conducted on a co-operative basis, 
Uio produce being distributed to tho owners according to tho area owned by 
them and tho fertility Of thoir lands will probably assist in this direction. 

They should have a training in subsidiary industries too, such as poultry- 
keeping, dairying, sericulture, weaving, etc.; to which they may turn sen- 
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onsly in slack seasons and at other times they may arrange to carry them 
on with occasional supervision. 

(vii) Agricultural classes aie generally engaged in the fields at day time. 
Night schools and schools for limited periods in the off-season will therefore 
be required for their instruction. Tho Agricultuial Organiser’s Service, re- 
feired to in answer to Question 1 will bo conversant with the problems and 
difficulties of tho agricultural classes. Solutions of theso should bo explained 
in these schools and demonstration given on model farms _ referred to in 
Question 1. Practical instruction of this typo, tho Association thinks, will 
be popular among adults in rural tracts. 

(xiii) Suggestions for bettor educational facilities in rural aieas have 
already been outlined above. Their administration should bo vested in tho 
Union Board or the panchayat supplemented by tho supervision of the Educa- 
tion and Agricultural Departments. 

The financial holp should bo partly rendered by tho Local Board and partly 
by tho local landlords whoso tenants will bo receiving instruction in these 
schools. Edncation should bo free ; but a portion of tho profits accruing from 
school plots and school fax ms should go to tho school fund; and the same 
principle should apply to subsidiary industries, such as carpontry, spinning, 
weaving, clay-modelling, etc., which will be run by tho school students. 

Besides answering tho specific points in the Questionnaire, tho Association 
would like to give its ideas ns regards agricultural education in tho following 
paragraphs : — 

Agricultuial Education, ns a whole can be divided into thieo clnsscs: — 

' (1) elomentnry, (2) middle or high school, (.3) education in agri- 
cultural colleges including education for research. 

0) Separate agricultural schools liavo not proved and will not pxovc suc- 
cessful in all cases, nor is thero any clear necessity for these as yet. As soon 
as the boys complete their elementary education, studying nothing but verna- 
culars, mathematics nnd nature study, they should bo given the choice of 
taking agriculture and vocational training nB an optional subject with English 
or vernaculars and mathematics ouly. After tho completion of their middle 
school examination only bright students of good moans, who will bo in a posi- 
tion to go through their college education should bo poimittcd to take up 
elementary physics, chemistry nnd botany ns additional subjects, as a sub- 
stitute in part for general agriculture, i.c., thoy will have to devote a little 
less time to practical agriculture thnii their less brilliant follow students, who 
may either leave tho schools or continue their education up to tlio Afntricula- 
tion standard with more devotion to practical ngriculturo. This will necessi- 
tate a rovision of tho syllabus for tlio Matriculation examination. Students 
,of such qualifications will bo bettor practical farmers or managers of tlioir own 
farms. It is from this sort of educated cultivators that ono can expect rapid 
adoption of modern methods of cultivation. It is thoy who will ho able to 
understand tho' principle of eo-opointion nnd foim co-opoiative sale and pur- 
chase societies and agricultural di'CUbsion societies. Thoy will bo in a posi- 
tion to make uso of pamphlets or othor advisory publications pertaining to 
agriculture or sanitation. 

(2) J Tor (raining the students in high schools it will bo necessary to main- 
tain a school farm for each school or ono farm for a nnmbor of schools if thoy 
happen to bo at one place. Thero should bo at least one high school with a 
farm wlion a number of schools are situnted at ono place, so that those 
students who wish to take agriculture might join that school. 

Tho size ‘of the school farm should bo from 100 to 200 acres managed by 
the Agricultural Department. In fact such farms will bo moro usoful than 
tho demonstration- farms bocauso tbej.o will bo often visited by tlie parents of 
the students. 1 1 i 

To teach agriculture in high or middle schools teachers should be graduates 
of an agricultural college. They should bo controlled by the Education Do- 
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paitment These toaclioih in consultation with the Superintendent of fauns 
will plan o«t then schemes for practical demonstrations to tho stndents. 

(3) As is the pi notice at present, theic should bo a four years’ course after 
the Matriculation in each college of agriculture for general agricultural edu- 
cation, a die jenis’ com so being provided for specialisation in pnrticnlm 
subjects Up to four je.us students will go through the same courso and will 
bo qualified for the degree of B.Ag, Students wishing to specialise will have 
to undeigo another year’s training after the completion of their B.Ag. coinse 
and tho siuccssiul enmlidatcs may he’ awarded a degreo of M.Ag, 

llesearch -indents with M Ag. degreo should he selected for tiainiug in 
agricultural lesemeh at Piisn Here nftei two yems training, on the sub- 
mission of a thesis, they should he an aided the degree of D.Sc. 

Agricultural graduates taking the B.Ag. degree will bo found u-eful as 
faun maiiflgeis. dunonstrnlois and teachers. They, may also he cmplojed in 
the Irrigation and Uevenue Departments which are rlosely connected with 
agriculture The emplojoos of these departments often eotno in contact with 
the cultivators, and ns such they can render moto help to tho culthntors if 
tlioj are poisons of ngncnltur.il qualifications than the staff recruited as at 
present. 

QrtSTioy .1 — I)i monstiution ash Pitoi'AC.Auni.— (a) Tho monsmes adopted 
by the Bomhnj Depot tmont of Agriculture are in the opinion of tho Associa- 
tion the most .•fleottve ones When the distribution of seed is mndo tho de- 
pot tinent guarantees the grower against loss. Improvements suggested by the 
department are usually after a study of tho local conditions, tho icquircmonts of 
rultiuitors, tlioii menus and nftoi snfiifjing themselves Hint to adopt them 
would pay tho cultivator. Efforts to reach tho cultivators by means of leaflets 
in seinnculnrs, through agricultural associations, co-operative sociotics, demon- 
stration staff, etc., arc being mudo in some places. Both in the introduction 
of a now crop or varieties of crops and in tiltngo implements tho Bombay De- 
partment lins achieved a lnrgo measure of success. 

(b) The demonstration of improved methods of cultivation or growing i 
superior variety of crop or in the use .of bettor implements should ho carried 
out by departmental agency on tho royt’s lands to convince him that tho 
department’s methods nro a decided improvement. Sido by side a demons- 
tration should be given to show tho difforonce in results obtained by tho old 
methods or implements. When a now variety of crop is being introduced, 
there should bo two plots aide by sido and oF such siro that tho cultivators can 
judge for themselves at a glanco tho superiority of tho new variety over the 
local ono. Arrangements should also bo made whereby the ryot can got the 
now seed or implement witlinnt much trouble and he may bo onnhled to soli 
tho produco of his superior variety at its proper price. When a now imple- 
ment is introduced, some nrinngomertt for repairs locally is also required 
to ho mndc. 

(el The Association thinks that attempts should he made by tho Govern- 
ment on the following lines to ensure success under this head. Generally tho 
experts or scientific officers nio not wifhin easy roach of tho cultivators. To im- 
prove this state of tilings oiery Union or pnnehayat should hate ono model 
fmm run by the department. Secondly, the cultivators ore os a class sus- 
picious of any Government agricultural concorn. In order to persuade them 
to toko tip improved methods earnest efforts should bo mndo by the depart- 
ment to induco tho landlords to open a farm on tho lines of tho model forms. 
Thirdly, tlio illiteracy of tho cultivators is a gicat barrier, to their grasping 
tho true nature of tho problems or of tho results of scientific investigations. 
Demonstrators on tho model farms should he made to go round tho villages by 
turns, hold sittings after nightfall with a number of villagers, discuss with 
them and try to explain tho value of tho results obtained in the local dialect® 
To supphnnont this activity, leaflets written in a very non-technicnl and easy 
language should he circulated among tlio agriculturists oithor tluougli the 
Union Boaid tr postal peons. Tho domonstiators will also he leqmred tc 
explain leaflets to them. 
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’ Question - 4. — Admimsmvjion. — (a) At present (tie Apt ienlturnl Depart* 
meats in the Provinces are Transfencd subjects in elmipe of Ministers. Each 
depaitment works on. its own lines and there is no connectinp link between n 
department in one Piovinre and tlmt in another except through annual 
reports and other publications and bj a biennial meeting of the Board of 
Agriculture where pi ogr amnios and other impoitant problems. bearing on 
agriculture are discussed. Wo would suggest that greater facilities be pro- 
vided for the workers in one Province to moot workers on the samo problems 
in other Provinces so that experience gained in one Province may he utilised 
to the best advantage. In this nay unless called for by varying conditions 
of soil and climato, duplication of work will be avoided. Conferences of 
selected workers from each Province in cncb major branch of srientifio research 
should also bo provided os these n ill help in promoting a bettor knowledgo oi 
tlie problems that nro being tackled, tho lines of investigations which are to 
bo dropped and tlie reasons tlieiofor os well ns tlio lessons to bo drawn from 
these failures. 

(b) As ngricultnio is such an important basic industiy, the Government of 
India should maintain a staff of specialists who will investigate .problems 
which nic common to more Pi ounces than ono and which cnoli provincial de- 
partment may not be able to tackle, itsolf, unaided. In tlio Association’s 
opinion specialists for crops like tobacco, lice, wheat, sugarcane should he 
entertained by the Central Government to undertake research work, and to 
give help to any Province which may sorely bo. in need of it cither for financial 
reasons or for want of proper staff and ei|tnpmont. As far as possiblo tho 
Provinces should bo encouraged to expand thoir own departments and to 
provide for work on almost all major problems that require attention. Jt 
will however still he tlie emo that some problems which hnve been relegated 
to the background may suddenly assume an altogether increased importance 
and on such occasions the local depaitment should he able to dinw upon the 
centinl department for assistance. 

(e) (i) The Agricultural and Velemiory Services still inquire considerable 
expansion and tlio Association would consider tlmt until at least ono veterinary 
hospital is provided at the headqunrloi s of each taluk and until a small 
agricultural farm is piovided in each* taluk so that the people may be famili- 
arised with tho existence of these two departments and their benoficient 
activities, the public will not remain satisfied. 

(ii) As rcg.uds the i.tlos charged by the rnilwiiy companies, treight rates 
.it piescut for manures, implements, otc., me rather high. The i.nhvny should 
nho provide cold storage facilities for transport of milk by rail. This will 
enable milk to be brought to cities from distant plates and also oneouiagc tlie 
dairy industry. Tlio goods traffic is not handled as expeditiously ns in other 
rounfries and an improvement is called for in this diicclion also. 

(iff) Honda.-— In many pails these are either hvirln or not suffiLicnll.v 
strong to hear heavy tiafliu. The bridges are not stiong enough and in many 
places they arc pi Helically useless during floods. More roads and tlioso too 
metalled as far ns possible are necessary, ns at piesent a lot of unnecessary 
stiain falls on the bulled, s and carts get broken on indifferent roads. In 
some ports of Bihar carts nro not allowed to go on the piiciu roads except in 
tlie tains and tlio cultivalots have to use what may bj apology be only called 
/ ut i ha roads. This state of nffnits icquires to ho improved. 

lit) Important weather xeporis or meteorological observations should ho 
within the easy icaeb of cultivators. The icports may bo hung in .village 
post offices or other places of public intoiexl. 

(t>) Vernacular leaflets bearing on ngiicnlfme should he distributed free 
by post. 

' Question G,— Aonim/unuo T.xm nri.n.vrss. — (a) (i) Among snrimin causes 
that lend an agriculturist who does not behove in money sating., and perhaps 
has only a few ornaments os a set-hy to borrow money, may bo mentioned : — 
(I) expenses connected with social and religious cei muonic-,, (2) lack of ready 
money for payment of rent anil additional taxes, (8) sudden loss of cattle 
duo to outbreaks of epidemic, (4) purchase of seeds and iun times, (5) famine, 
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general or local, (6) tliefts and accidental fires, (7) prospective impiovomonfc 
of Ins faim, c.g , digging a well. 

(it) The only persons from whom the agriculturist can borrow in a great 
majority of cases are the moneylender or his landlord. Taccavi loans from 
Government and advances from co-opeiative societies are also drawn upon 
bj agriculturists. The ciedit of the aguculturist depends on his land, the 
number of cattle, ornaments, house, and poisonal character. Of these, orna- 
ments and personal credit arc the assets on which the agriculturist can depend 
with confidence 

(tw) Among the eaubes that prevent him fiom repaying his debt aio: — 
(1) tammo due to want of lams or failure of crops caused by excessive rains, 
diseases or pests, (2) improvident habits, indulgence in liquor, opium, ganja, 
and the like, (3) death in the family, (4) failuro of anticipated piofits from 
an investment m improving Ins land, (6) unnecessary litigation. 

(b) Unproductive expenditure . — At ptesent the Indian agucultuiist does 
not concctly understand his economic position and ho goes on in the way his 
ancestors followed when tho holdings were comparatively larger, by borrowing 
money foi any and every item of expenditure without considering whether ho 
will he able to pay it off. Unless lie is made to lenliso the economic position 
in which he is placed with tho small holdings at his disposal, attempts at 
solving the prohlom by insolvency couit or application of Usurious Loans 
Acts will not eradicate tho evil for even if ho bo once freed from the debt there 
is no cortainty that he will not incur the debt again That the intcicst should 
bo limited to a certain rate is reasonable but to guarantee to meet the claims 
of the creditor in othor respects in full is necessary. Otherwise it is diicctly 
holping them to get out of it by dishonesty. So long ns the mahajan, sowcar, 
big landholder, or ban ia is the only creditor willing to lend money and tho 
agricultural hanks or co-operative credit societies aie not yet fully developed, 
it is not desirable to curtail tho credit of the cultivator. 

(c) If the cultivator is inquired to borrow money from sources other than 
the co-oporntivo credit societies or Government, it is not advisable to control 
his credit in any waj but to make him literato so that ho may understand his 
economic position and the nature of the’ transaction that lie is entering into. 
Limiting the light of mortgage and sale or any measures safeguarding tho 
lotention of his land will result in his losing all credit in the very mnrket 
where by force of ciroumstnnces he tviU bo compelled to go, the result being 
that for want of capital icquired at the proper time ho will loso much more 
heavily and the veiy object of saving him will be defeated and bo will ulti- 
mately be forced to abandon his land, if not to a sowcar, to tho Government or 
xo liis fellow agriculturists. 

Opening of more co-operative sociotios and encouragement of agricultural 
banks oi the establishment of Panchaynt Boards at whoso recommendations 
taccavi advances may bo made to the needy cultivators are some of tho menns 
that aie likely to prove successful in ameliorating the conditions of tho agri- 
culturists 

A long-teim credit at low interest would no doubt benefit tho agriculturist. 
Limiting tho late of interest by law but giving tho creditor the same facilities 
of rccoi enng tho capital and interest with fairness to tho cultivator as is 
■given to Government agencies or co-operntivo socioties may meet present 
requirements satisfactorily to both paities. In case of disputes either the 
Pnnclmyat Board or tho civil court should fix tho amount due to the creditor 
and tho advance of that sum as taccai t to tho debtor may bo made for redemp- 
tion of mortgage by tho order of the court or on the recommendation of the 
Fancliaynt Board. In this way tho really needy cultivator will get the taccavi, 
the creditor Ins just dues and the transfer of land to a non-cultivator would 
be prevented. 

QursTioN 7. — Fbagiientation or Holdings. — ( a) Tho Association would 
welcome means to provont the excessive sub division of holdings. Tho Hindu 
and Mahommodnn Laws of Inheritance encourage fragmentation of holdings. 
These lav s require to be so amended that agricultural holdings should not be 
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sub-divided bolow a certain unit which may bo considered sufficient tc main- 
tain a family in decent comfort. Those who are dispossessed of their sharo 
in land should got compensation in money. 

(6) The obstacles in tho \\ ay of consolidation aro : — 

(1) Tho inequality of land oven in eaoli village, and 

(2) unwillingness of some to exchange their fertile land for another 

piece, however largo, of less productive land. Land lust near the 
'dlliigo site commands moro value while that at a distaneo con- 
siderably less. Tho obstacles can however bo overcome if pro* 
potatory uoik is done in the villngn by educating tho people in 
tho benefits of consolidation. When two-thiids of the community 

. agreo the remaining one-third, if they nio opposed to consohde'- 
tion, should be compelled by law to' fall in with tho others In 
tho general interests of tho community, 

Vurs riox 8. — Irkioation. — Tho riveis in Sou them Tntlia are gradually be- 
coming hilled up. Tiro bunds ate either not propeily attended to or repaired 
in time, with Urn result that whenever theio is a little more than ordmaiy 
Tood in the civet, breaches nre reported causing destruction to standing crops. 
The feeding canals which take water ftom the main mom ate also kept in a 
icglected eondiilon bv villagers owing to lack of cohesion in villages and 
decay of tho old pnntlmynt system. LIffective control of tbo irrigation binnel* 
of tho Public "Works Depailment and (ho Revenue ltepmtirient would improve 
tho mntt"rs to tome extent. Tiro village pnnehaynfc system should also bo 
revived wherever possible with sufficient powers to attend to common needs 
of agriculturists such ns looking after village tanks, etc. 

In tho-o tract-, m which there ia a dull season because of the nbseneo of 
facilities for lnigalion, every encouragement should be given to lh« cultivator 
to sink a well. Capital for this pnrposo should be made available to him 
at fairly reasonable rates with repayments extending over a sufficiently long 
period. This will benefit tho otillivalor in vaiimn way a ; — 

(1) Ife will find slope for employment of idle labour in his family; 
(2) it will render him to some extent independent oi the vagdiioi 
of the monsoons; and fit) it will onablo him to grow moro paying 
crops by intensive cultivation where foimtily only inferior imllot'i 
and Bue.b other crops used to be grown. Incidentally it rnay bf 
mentioned that ns tills water has to bo inisefl from tlm well with 
labour which will have to be paid for by himself, be will be very 
careful in making that water go a long way and vo shall be 
cp n ted llio evils ol excessive watering which are noticed in mens 
commander! by canals. 

5 router facilities should bo provided in this direction by developing well- 
boring departments in tbo Provinces wherever there ih scope for development 
fn ibis lino. The woik done in tins direction in the United Provinces and 
Bombay shows ns. limy "beneficial it is. 

’Wherever possible, the digging of tanka or reservoirs for storing of wolor 
should bo encouraged, particularly in areas, of precatious rainfall. The absence 
of tanks in a great iiaulship in cattlo in tho hot wonthor. Privnlo companies 
Jor putting up inalallntions for pumping wutor from email rive re and stipnnw 
should he eueoinrtged, ns much of the wntbr in such rivers and streams lemnins 
at present unutili cd. 

Question 0. — Spins. — (a) >(i) Indian oultivaled soils are generally locking In 
organic mattur which when addl'd to tho Boils is soon oxidised away under the 
climatic conditions prevailing "in this country. Naturally the replacement ot 
organic matter in. such soils would icnovnio them nud tho best methods to 
this end should ho investigated. Proper attention to drainage ami a study 
of physico-chemical factors, would improve some soils which contain excessive 
moisture, c.p., clayey soils tad clay lont»° in irrigated tracts, hul in dry* 
areas conservation r»f moisture in tho soils is a great problem. Tho value ol 
improvement of physical toxturo of thn soil is as yet little realised. The 
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importance of soil surveys in this connection has been dealt with elsewhere 
under Question 1 (b). 

(li) Methods applied for the reclamation of alkali soils in other countries 
are many and varied, but they cannot bo transplanted here without first ascer- 
taining the local conditions and the way alkali soils are developed in India, 
as soils differ widely, in character in different countries. A proper survey of 
these 6oils, existing in different tracts, will show their nature, nnd a funda- 
mental research into the causes of alkalinity in the first instance followed 
by the physico-chemical and biological treatments for reclamation will pave 
the way to sure success. "Work hitherto dona in this direction in India has not 
been, systematic. Much work on the faotors leading to the development of 
alkalinity in soils has been done in other countries. A reference to this work 
will show the way in which efforts should be made in this direction. Jh India 
some practical lesults have been obtained in different Provinces, hut they can- 
not be considered as suitable for general application. 

Flooding with water and washing out the alkali has given good results in 
some Provinces; while in others drainage of the whole irrigated tracts instead 
of individual fields is a great necessity which can be met by the department 
in cliaige of irrigation channels. 

Among other measures that can be suggested, addition of organic manures 
and gypsum to alkali soils along with drainage is likely to give good results. 
Treatment with sulphur composts containing sulphur-oxidised-bacteria has been 
suggested as likely to be of use in improving the black alkali soils by neutralising 
the carbonates to sulphates and also improving the physical texture of the 
soil allowing it to drain more freely than before. 

(iii) It is necessary to maintain the surfaco soil and prevent it from erosion. 
Bunding the fields as is done in lice tracts would prevent erosion by floods. 
Railway lines are in many places responsible tor retaining flood water nnd caus- 
ing great damage. The iJamodtir flood in Bengal a few years back is an instance 
in point. Proper bridges should be eieoted to allow the flow of excessive water 
duo to such causes. Roads higher in level are also responsible to some extent. 
To remedy this evil contour maps of places where floods me common should be 
drawn, and roods and railway lines constructed accordingly, making allowances 
for tlio flow of excess water when occasion arises. 

Arable soils which hove gone out of cultivation or uncultivated soils includ- 
ing alkali soils from different Provinces have been dealt with in this Institute. 
Manat soils from Travancoro, abandoned coffee estate soils from Mysore and 
some too soils from A«sam aie some of the instances; and in many cases 
defects have been tinced to the absence of some parricidal biological activity 
duo in some cases to the entire absence of tho necessary organisms, nnd in 
many others due to tlio absence of proper physical and chemical conditions 
for maintaining the bacterial aotivity in tho soil. Restoration of the proper condi- 
tions by the necessary treatment has shown improvement in the condition of the 
soil, the noimal bacterial activity is resumed, nnd the fertility of the soil i-> 
restored. In some of the soils examined, total absence of the nitrifying organ- 
isms was noticed while in another nitrogen fixing bacteria were wanting. 
Excess of alkali, deficiency in limb and absence, of proper physical condition 
led to the absence of bacterial activity in othei soils. While it is not expected, 
as in the instances given, that absence of biological activity will necessarily 
bo tho root cause of the trouble in all such soils, it would not be out of 
place to suggest that a first examination of the soils be made fiom this 
standpoint, for it may bo assumed that tlie resumption of normal bacterial 
activity of a soil is a sign of its natural fertility. If a systematic aurvey of 
such uncultivated lands along with a study of their biological, chemical and 
physical standpoints is made, practical remedial measures to bring them under 
cultivation oould be suggested. 

Some lands which, are not fit for growing ordinary eicps would however be 
used for planting trees for fuel if for no better purpose. That the raising 
of such plantations on uncultivated lands is a practical, preposition can be 
seen from the casuarina plantations in the coastal districts of the Bombay 
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Piesidoncy, Some lands in the coastal districts have gone out of cultivation 
owing to the wind-blown send covering ttie cultivation thickly. For such 
soils fchoro is no remedy except to take precautionary measures, e.g., to plant 
some binding vines beforehand. 

Question 10.-— Fnvniiisr.ns. — (a) There is ample room for expansion in the 
use of organic nitrogenous manures like the farm-yard manure, cattle urine, 
sheep folding manure, oil-cakes, nsh manures, green manures, leaf mould and 
household refuse. Artificial manures aro being used for cortain paying crops 
like sugaroono, add tobacco, in vegetable gardening, fruit growing and on ten 
end roffeo plantations. Tho use of the manures would however bo limited 
by tho needs of enoli district and of the particular cultivators. This subject 
should therefore bo taken up by tho Agricultural Organiser’s Service who will 
demonstrate their use on cultivator’s field and explain the reasons for tho 
same by bioadcasting pictorial pamphlets in vernaculars, SometimeB tlio culti- 
vators do not use tho fertilisers simply because thoy aro not readily available 
and to order them In small lots is expensive on account of transportation 
chatgus. In tho beginning there will be only a few people willing to use the 
manures in a villago but their total numbor in tho taluk, division or the 
district will probably be found to be considerable. In such cases district 
depths managed privately should be encouraged and in tlio absence of any 
enterprising firm or co-operative society willing to undertake thfe business, 
Agricnltuial Depai (ments might show' the way by opening soiling dopota which 
can also atock seeds and implements and other ugriuiltural requirements, till 
snub lime ns some piivnto agency comes in tho field, 

fit) At present very low instances of fraudulent practices in manures undo 
lmve come to tho notice of tho publio and until the trado develops much barm 
is not likoly to bo done to the agriculturist. If such a contingency, however, 
arises, legislation well have to bo resorted to. A bnbis for t-ueh legislation lias 
already boon prepared by the Agricultural Chemists’ First Conference hold at 
Puso. 

<d) Tho use of foitilisors has been steadily increasing in tiaets growing 
crops like sugarcane, tobacco, vegetables, plantains and coconuts and on mango 
plantations. Toa and coffee planters aro already logularly using tlio ferti- 
Users. 

(c) Tlio effect of difforont fertilisers has not been studiod sufficiently in 
different typos of soils met with in different Provinces. For such a study a 
committee on tho lines suggested by the Conference of Cbomibhi and Bacterio- 
logists is necessary in order to consider this problem from all points of view 
so ns to obtain completo data. When the achorno of experiments is approved 
by the committee the experiments may bo carried out in any locality where 
tlieir practical application is likely to bn of use. If tlio cost of such experi- 
ments is mot by tlio Central Government probably nil Provincial Government-, 
would bo icndy to have them in certain areas in their Provinces, Largo tracts 
ol land of a nature similar to the Gaugotic alluvium and bind, cotton soil of 
tho Deccan are distributed in more than one Provineo and it would be cconp- 
mient for tho Central Government to to arrange tlio nrens of experiments 
. according to the types of soil as to suit two or three Provinces., 

(J) Provision of somo other cheap fuels is one of tho surest means of dis- 
couraging the use of cowdung as fuel. Wo havo already suggested the planting 
of trees in wmda and unouUivnted Govern men t landti. Tbo znmindnia and 
big landholders may bo induced to realise tho value of raising cheap fuel in 
waalo and uncultivated lands in their possession for tho uso of their tenant*, 
if the land cultivated by them is to retain Us fertility by manuring with cow. 
dung. In ryotwarl districts also tho ryot may ho encouraged to plant trees 
in waste lands, bodges, and borders of tho fields and In common pasture lands. 

Encouragement of wood distillation near forest area -and transportation of 
bye-products such ns charcoal would provide the fuel which is in large demand 
in cities liho Bombay. 

Installation of bye-produet ovens instead of the present method of burning 
coal near pits for making coke in cerinin collieries in Bengal would also result 
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in a consideieble saving of fuel besides yielding bye-products sucb os ammonia 
useful foi agricultural purposes. 

Modified domestic ovens would effect economy in the fuel burnt and also 
in such ovens poddy liusks and sawdust could be utilised to advantage. 

Dry loaves composted with cow dung and charcoal under certain conditions, 
would also increase the supply of oiganic manure nt the disposal of the agri- 
culturist. This is another direction of attacking the problem inasmuch as 
it converts part of the other sources of fuel into manure for which purpose 
the cowdung is intended to bo saved. 


Apart from the prevention of cowdung from being used as fuel it lias to be 
pointed out in this connection that the cultivators in certain parts of the 
country require to be taught better methods of preserving cowdung and cattle 
uune in oraei to he more useful for monurial puiposes than at piesont. 

Qursnov 11. — Chops. — ( a) The improvement of existing ciops can be 
carried out by selection, hydridisation and introduction of impiovcd varieties 
from abroad. It is essential to know all the ■varieties under cultivation in the 
Province and how for they are suitable. If information on all the varieties 
of any particular ciop is thus available fiom the different provincial depart- 
ments it would be a groat advance in the knowledge of crops. With this 
information will naturally follow the suitability or otherwise of the crop to 
particular localities. Wherever the existing variety is unsuitable, certain other 
varieties could easily bo tried; if, however, none is found suitable on account 
of disense or lower yield or unsuitability to iha consumer n new- variety will 
have to be raised by breeding. The introduction of now crops fiom outside 
should he carried out under one central control, which should also take measures 
to ensure freedom from disonso and pests along with the seeds, setts or grafts 
imported from outside. The distribution of these should be undertaken by the 
Agricultural Departments in the Provinces through suitable agencies like the 
co-operative societies, which will advise the cultivators to make their first 
trials on small areas in different localities before undertaking sowing on a 
large scale. 


(id) Many cases of damage by wild animals nre reported by cultivators nil 
ovei India. Measures to ameliorate the condition consists in wild-animal- 
proof fencing ond destruction of wild animals by killing or shooting clubs. 
In some cases research in the life-history of the wild animals like the pig 
is suggested. A professor of zoology in any of the Indian Universities may- 
be induced to undertake such a study on a suitable giant being given by the- 
Cential Government. This method of attacking the problem would bo much 
cheaper than engaging special experts and should be tuod. 


Quvstion 12. — CnwrvATiON. — (i) Cultivation of soils to a grenter depth than, 
what is being done at present is very likely to give better results. Ploughing 
the soil more than oneo before sowing has been known to give better yiolds 
os the result of better tilth obtained. This can also be accomplished to a 
certain extent by including some deep rooted ciops like urimr (Oaja nits imh'cus) 
and cotton in the mixtures with cereals or crops like potatoes and ground-nut 
in the rotation; because in harvesting oil these crops, the soil is stirred much 
moie than in harvesting cereals or oil-seeds. 


Subsoiling lias proved of valuo m othor countiies and may prove useful 
in certain places in India; but there aie not sufficient accurate experimental 
data to go upon. 

Kb the cost of such methods against that of the existing ones lias not been 
properly worked out wo would advise caution before recommending them io 
the cultivators. ^ ( 

OursTiox 13. — Ckov IhtOTr.cnov, Tmcbnvi. ako Extejivai.— (t) Fumigation 
of seeds and plants and other imported niticles like cotton bales Hkelj to brine 
insects and fungoid diseases is being done at pieseilt at ports of entri and 
is hi ely to prove useful, but w e have not jet got sufficient data to say whether 
they aie efficieut in producing the deshed effect. 
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(til Tire methods adopted internally for piotection of crops against pests- 
anl diseases at limes prove efficient while sometimes they me only partly 
successful. Although pests and diseases have been studied by different 
specialists, opinion lms been expressed by others that diseases are meie symp* 
toms of physiological trouble or some other physical fnclois and tho fact that 
tho mensuros suggested by specialists are not ns specific ns in tho case of 
human diseases, lends support to the latter view. In any case general 
scientific opinion is veering round to tho view that tho real euro for tho 
diseases mid posts would bo to find out disease-resisting varieties and extend 
their use. 

Wide this measure of combating the diseases may bo resoited to, tho 
study of the diseases nnd pests need not he neglected. In fact a further inten- 
sive study is necessary in older to seatcli for possible lemedies for the more 
important diseases nnd posts. When the diseases or pests occur in large tracts, 
attempts oi individual cultivatois will not piovo as effective ns tliej would 
be if undertaken in cd-opovation by all the cultivators over the infected tract. 
Dissemination of knowledge legnrding the pests, their life-history and mothods 
of conti ol nnd fosteiing n spint of co-opciation is necessary for the measuies 
to bo adopted to be crowned with success. 

Question 14. — Implements. — (a) An examination of implements used by 
agriculturist? for their mechanical nnd oconomic efficiency by the officers 
of the Agiiculknal Departments would bring to light tho exact defects of the 
implements that require improvement. It would he apparent to any one 
that the implements to bo lecammended to the average Indian cultivator 
possessing a small holding would bo different from those required by the big 
landholder. Tho hig landholder having largo areas to cultivate in one place 
would naturally requiro machinery designed to disponso with a laigo number 
of unskilled manual labourers. He can also affoid to invest some money in> 

- cosily machinery which is meant to save him part of the payment of wages. 
Such landholders cultivating the land on their own account are very few in 
India at piesent and the ordinary agriculturist is not in a position to go in for 
such costly machinery nor is his' holding sufficiently large to allow nn oconomic 
use of it. Hence for the present and for a long time to come there is a> 
great necessity for improving tho present implements drawn by bullocks or 
other animals. This improvement can be bi ought about by tlie agricultural 
officers finding out what is wanted for a particular implement to be effective 
and when this is known to offer prizes to local mechanics by asking for small’ 
models of implements including the new features desired. Thus some years 
back a prize of Hs. COO for a seed drill .was offered by Dr. Mann from his 
private funds. AVo do not see why a similar attempt cannot bo made by 
the Agricultural Department whenever the necessity arises. Tho prizes need 
not bo high, nor will it bo necessary to have all tho features in one model. 
The prize may bo divided according to the new features introduced, but it 
would be possible by combining all the features of sovcinl models to prepare- 
a new model if the Agricultural Engineer, nnd his staff and tho competing 
mechanics work out tho pioblom. 

(ft) Such improved implements or others of n similar type obtainable from 
manufacturers at a price within the means of the cultivator should be demon- 
strated in villages for a few seasons nnd if they prove successful the cultivator 
would ho naturally induced to buy them. 

In tho case of complicated machinery n stock of spore parts nt one central 
place in a district would be useful. 

(o) If the manufacturers seek the help of tho Agricultural Department in 
finding out the exact requirements of the cultivators with regard to the 
mnehino they wish to manufacture, or the defects of tho machine which they 
hove already put on tlie markets and if this help is freely given, the manu- 
facturers would be able to produce a more suitable machine than if they 
woro to depend on their own resources. Arrangements for testing such 
machines could be mnde by means of competitive trials. The holding of si ;n 
triels noeinol bo’ expensive as the advice of tho department is fiee, the- 
cost of working tho machines in tho trials should be homo by the mami-. 
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facturers. The holding of suoh tiials would give the manufacturers and the 
officers of the department an idea as to how the different implements could 
be further developed. 

Question 15. — Vetemnaby. — (a) The Association looking at this question 
fiom the agrioultuust’s point of view would suggest that the agriculturist, 
if ho is to be asked to seek help, ndvice and encouragement, it should be 
fiom one department instead of many; hence we would urge upon the atten- 
tion of the Commission the desirability of bringing as many allied subjects 
under one department as possible latlier than divide them into water-tight 
compartments. There may be separate branches of an Agricultural Depart- 
ment but foi administrative purposes they should be under one head. There 
appears to be no valid reason to select the branoh of animal pathology or 
veterinary science for separation. Just as the agriculturist is likely to require 
the services of a plant pathologist 01 a plant breeder, so also ho os a keeper 
of lirestoch is likely to require the services of nn animal pathologist and a 
stock breeder and the Association sees no Tenson why the Veterinary Service 
should not be under an Agricultural Department. If both theso deportments 
nre combined , an economy is likely to lesult in supeivising staff. 

(6) The agriculturist in general is hardly awaie that there are veterinary 
dispensaries and that he can use them. Only a few people near the tow'ns, 
especially the drivers of haclmev carriages or tongas nnd those who keep 
highly priced animals go to such dispensaries for treatment wheie probably 
they hove to moke a payment. In the nbsenco of the very knowledge of 
existence of suoli dispensaries the demand for expansion can hardly arise. 
Officers of the Agricultural Department should make these dispensaries known 
to the agriculturists and get the assistance of veterinary doctors to affected 
mens coming under their notice. 

(a) Agriculturists are not making much use of the veterinary dispensaries; 
they seek aid from persons who know some empirical remedies. It is neces- 
sary for the Veterinary Department officers to study theso indigenous reme- 
dies and how far they are likely to be effeotivo in every-day. practice. Tire 
system of indigenous medicines may not hove any theory behind them but 
tlio effectiveness of the medicines themselves suggests that an enquiry into 
the efficacy of the indigenous drugs is called for. 

(d) Insufficient number of veterinary men and dispensaries and look of 
cold storage rooms for vaccines and sera at suitable centres are handicaps 
in dealing with contagious diseases. Legislation for segregation and disposal 
of diseased cnrcn6scs is advisable. There is somo difficulty in securing serum 
when required to meet the demand. It sometimes arrives late when the 
necessity for it has disappeared. 

(/) (1) "Want of confidence on the part of the ryot in the treatment and 
(2) religious scruples prevent him from resorting to inoculation of his animals. 
The majority of xyots a r o nl=o ignorant of the necessity of precautionary 
measures like inoculation done by the Central Veterinary Department. A 
certain amount of propaganda would he necessary before the ryots realise 
tho value and necessity of inoculntion and other precautionary measures. 

(g) Better facilities for research in animal diseases are desirable in Pro- 
vinces. There should also b8 central depots for sera in each Province so 
that tho latter will bo within easy rcaoli of the distriot veterinarj men. 
Until the provincial research centres develop, the Muktesar Institute should 
continue its investigations and when necessaiy should collaborate with the 
provincial research institutes by giving them such help in trained men as 
may bo required. 

(i) Unless the Veterinary Department is to be separated completely from 
{lio Agricultural Department no case is made out for a superior veterinary 
officer with the Government of India. 

Question 16.— Animal Husbandry. — (a) The work done on breeding lire- 
slock is limited to breeding cattle only. Opinion is divided os to whether 
cross-breeding (introduction of foreign blood) should be resorted to or the 
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indigenous breeds of animals 6bould be developed as pure breeds or by judi* 
cious cross-breeding" among different Indian breeds. Cross-breeding (country 
cows x foreign bulls) has certainly given in the first generation cows giving 
a high yield of niilkj but in tho second generation these cross-bred animals 
have failed to give a progeny of high yielders. The cross-bred bulls have 
not proved Btrong for draught purposes. Moreover oross-bred animals are 
more subjeot to certain diseases than tho country-bred animals. Tho oross- 
bred cows of the first generation are useful for the urban dairyman. The 
Indian cattle could be bred up into good dual purpose animals by selective 
breeding and judicious feeding. It may be a somewhnt lengthy process hut 
better suited to the Indian conditions. At present the agriculturist lias two 
kinds of animals, the cow and tho buffalo. It is little use substituting a 
oross-bred row for the buffalo. Very little attention has been directed to 
brooding the buffalo ns the lie-buffalo is not a good draught animal; but 
attempts could be made to develop the buffalo in this direction. 

Distribution of good brooding bulls for tbe uso of ryots is a necessity 
which if supplied at a nominal cost will he greatly appreciated in certain 
parts of India. Breeding bulls should in' the first place he supplied whore 
none are available at present. In this connection it is better to point out to 
the ryots that if castration of bulls other than the breeding bull is not carried 
out the object of keeping breeding bulls is likely to be defeated on account 
of the resulting promiscuous breeding by other bulls of a bad stinin and it 
is better to (1) restrict the distribution of breeding bulls to areas where the 
people are willing to carry out this measure and (2) talco away the concession 
already granted from those who are unwilling to do so. 

In disposing of the surplus stock at Go\ eminent institutions, attention 
may bo paid at least sometimo to come to distribute tho surplus pedigreo 
stook to persons interested in breeding at a reasonable price so as to keep 
the well-bred animals for tho purpose for which they are meant. 

(6) At present the daiiying industry as well as breeding of stock suffer-, , 
from want of suitoble grazing areas. Dry animals suffer comparatively more 
than milch cattle or working bullocks. These latter are looked nfter bettor 
because they are paying or useful animals while tho dty animals are looked 
upon in tho snme light ns other useless stook, i.c., ns a burden on the slender 
resoul cos of tho cultivator. 

Availability of cheap fodder including green succulent fodder throughout 
tho year is the key to tho breeding of livestock and dniry industry. Pastures 
or grazing areas in suitable localities arid bettor transport facilities for gettrzig 
fodder from localities accessible with difficulty at present are therefore con- 
sidered necessary for encouraging animal husbandry. 

Tf these two requisites, vis., cheap fodder and a pedigreo bull, are supplied 
the agriculturists will natuially pay more attention to animal breeding and 
will be able to Tmve bettor animals. 

(c) The possibility of growing green fodder in dry months requites to bo 
evnmmed. Xow-lying lands ne’ar rivors where irrigation is possible, require 
to he exploited much more than at presont. 

For tho purpose of improving cattle, attention should therefore be fhst 
directed to increasing tho supply of both green mid dry fodder .where it is 
scarce and to discoverin'; possibilities of extension of growth of fodder in 
areas where intensive cultivation is Carried on. 

Question 17. — AoniouLTtnun Industrius.— (a) Tho number of days that 
a cultivator has woik in Ids holding varies in different parts of India. In 
the irrigated tracls the idle days are very few end there is no slack season 
as such and tho extension of irrigation ndvocated would -therefore prove 
effective in reduoing the slack season in 'tracts that would be served by the 
oaunlB. Facilities for digging wells in dry areas and in those parts whore 
canals cannot bo extended would have tho effect of ameliorating the condi- 
tion of the agriculturists. In dry unirrigated treots the ntimhor of idlo days 
varies from 80 to 120 in the year. The period of idle days ig not always 
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continuous. In the slack season the agriculturist goes as a day labourer 
in lus villages or migrates to towns for the same purpose; sometimes lie effects 
new irnprov omonts m his field such ns bunding; otherwise he has nothing 
Ao do. Tho agriculturist will have to be given education in the poiticulnr 
'ocation recommended for him with tho necessary means to purchase the 
outfit foi staitmg the industry, 

(6) In the dairy tracts manufacture of products such as casein, milk 
l ,0 "dei , erudo lactose, condensed milk, etc,, mny be suggested at present 
where it is not possible to export whole milk to cities. Butter or ghi is 
•exported to largo cities like Bombay or Calcutta but the whey is not utilised 
and sometimes actually wasted. In the fruit and vegotablo growing meas 
there are seasons of plenty and scarcity. In seasons of plenty, fruits and 
vegetables fiom these places, mo sometimes dumped in towns and cities 
whore they do not fetch the price they would if the supply were regulated 
an* I sometimes they are sold even at a loss. Preservation of these by 
c.ijnmg or turning them into jams, jollies or pickles and presenes by drying 
> to be recommended. At present tho advocacy of thoso has been taken 
up by chemists and horticulturists but not in a serious manner with leference 
to particular tracts. 

If a peisistcnt attempt is made by forming village clubs or co-oporatire 
societies where possible, the Association is of opinion that these two mdus- 
-tiies are oapablo of consideioble expansion and likely to find daily employment 
J or many people in these tracts. Presen otiou of fish by canning, smoking or 
lrying is another industry that can bo encoutagcd in coastal districts where 
also extraction of fish oil is likely to stimulate agriculture by piodurtiou of 
more fish manure. 

Jn the cotton growing parts of India where homo spinning of cotton and 
■weaving used to ho done by tho whole family when not actually employed 
rin fields, these occupations can be encouraged by supplying better hnndlooms 
-and by airnngmg for sale of the produce in special Bhops where articles of home 
industry would he sold. Theso might be co-operative Stores or institutes 
who might dopute theii men to collect fiom each family the work turned 
.out by them during the whole day. 

In localities where silkworm rearing' caste or class already exists, sori- 
•culture can be extended as a cottage industry to provide work in slack season 
or at other times as well, to members of the agriculturists’ family who by 
, reason of old age or purdah cannot corn wages ns day-labourers, but this will 
ho successful under the following conditions — 

(1) If the District Boards are prepared to plant mulberry trees on 
roadsides and let them out on nominal charges to deserving 
oultivators; (2) the Industries Depaitment or co-operative 
societies are prepared to purchaso even small lots of cocoons 
from the growors; (8) existence of filatures for sericulture ns an 
independent industry in the neighbourhood; and (4) starting of 
more nursories to supply disease-free eggs. 

It has been found that sericulture is not likely to he taken up in earnest, 
in areas not hitherto known to produce silk, as people are avoise io handling 
tho wonns. 

In tho ‘Punjab and Kaslimii where sericulture is eniried on, the disease- 
free silkworm eggs ore impoited from Europe. Effoits should bo made to 
produce locally disease-free eggs for distribution and rearing in India. This 
will save a largo amount of expenditure which is incurred annually on the 
■supply of imported eggs. 

Si ; silk culture is eminently fitted to be intioducod as a cottage industry 
even in new areas os no life killing of the inseols is needed in any of the 
stages and castor plant being a seed ciop, a piofitable use of the leaves can 
he made. 1 

Lac culture also deseries encouragement not only in tho districts whore 
it is an existing industry but also in new districts where pdlas (liutea frondosa) 
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find habul ( Acacia arabiea) grow find favourable climatic conditions for the 
propagation of the lac insect exist. To popularise this industry and to de- 
monstrate to the people economic methods of lac culture trained iieldmcn 
from entomological sections in the Fiovinces should be sent as often as 
necessary. 

(c) Bee-keeping is not at present being canied on os a legulnr industry. 
Owing to crude methods of extraction, country honey is goncrnlly very im- 
pure and therefore sells at a much cheaper rate than the imported honey. 

Experiments were started in 1909 at Pus a to see if Euiopeau honey Coes 
could bo successfully kept in the plains of Iudia in modern hires. For tnio 
purpose bees weio imported from England but they did not flourish. The 
ailificinl multiplication of queen bees could not bo a success, on account of 
the prevalence of bce-eateis (3ferops). The importation of fertilised bees from 
Europe by post is not economical. At present mipoitntion of hives from 
outside India is fraught with danger on account of lioncy-boo-discases which 
are prevalent throughout Euiopo. Boo-kcopmg on modem lines is bomg 
cairiod on in the hills with the indigenous species. But they yield a much 
smaller quantity of honey then the foreign species. 

High class Hindu castes have religious objections to talcing up poultry 
rearing. MnhommedauB, Christiana and low class Hindus keep poultry, 
Piivnte associations are doing good work by holding eliou's, etc., but no 
believe the Agricultural Departments in the Provinces con also do useful 
work in this lino. At piescnt them is nn absence of proper marketing f.rci- 
lilies in villages and poultry-kcopois do not reap the full benefit from this 
industry. 

Fruit growing as a subsidiary industry is being carried on at present 
in the plains whet ever iirigation facilities from wells or enrolls nro available 
hut the obstacles to further expansion of tlio industiy in cooler ports of 
India and fn llie hills arc: — (1) their great distance from tlio consuming 
centres. (2) slow transport from the hills to the inilway stations, and (31 tlio 
loss of fruit in trnnsit duo to pilfering on the railways. 

(d) Oil pressing ractorics ovist in the tracts wheio oil-seeds nro largely 
grown, but the market for oil and oil-cakes in India is limited. Much pro- 
paganda work is required for tlio better utilisation of oil-rakes internally for 
feeding to cattle and for mnnuiinl pmpo'-CB as llioir oxport means continuous 
depletion of the fertility of Indian soils. 

(r) Subsidiary employment can bo found by encouraging industiinl con- 
cerns to bo located m rural nirns but this is feasible in the case of those 
articles winch aro manufactured for local consumption, ns othorwho tlieir 
transpoit to places ot oxport would add to their cost. 

Further the industrial concerns located in the villages will linvo to ho 
such as liavo to depend upon bulky stuff for tboii inw material such ns 
eug.ucnno which cannot bo transported long distances by rail because of 
freight clinigcs and of deterioration in transit. Opening of more sugar fac- 
tories in mral areas will provide more employment for the idle labour in 
the villages and also for cart traffic. 

(/) There are so many occupations carried on in villages such us" tlioso of 
carpentry, smithy, pottery, shoe-making where an intensive study of locnl 
practices and improved methods employed in Western countries in small 
village establishments will Onnblo improvements to bo effected in tlio in- 
efficient tools mid appliances at piesent used in India. Tlio out! urn of these 
woikers in Indian villages is far short of what they can do with gi eater faci- 
lities and in this connection the Association would recommend the establish, 
ment of such craft schools on a modest scale in each Inink, half the cost 
being mot by tlio Government and olhei half by flic taluk pe a whole. 

(g) The Association believes that there are more mpn on the land limn 
are requited foi egrieultural work; hence arises much of tho trouble. F.migro- 
tirnr would purtlj alleviate this. Making the dwellers in villages to yearn 
for a higher etamlnid oi life will in duo emiHo malm them uoifc more arid 
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pi event them fiom wasting their haid earned money in drink. litigation end 
useless social expenses. This will come on with the spiead of educatior 
among them and henco the Association would recommend compulsory educa- 
tion wherever possible. 1 J 

(h) More propaganda work on the part of the Sanitary and Health Depart, 
ment is required to make the villagers loolise the dangers from infectious 
diseases, to acquaint them with causes of the spread of malaria, plague, 
small-pox, hookworm and such othei diseases. By lantern slide demonstra- 
tions and other means the causes and progress of the disease mnv be shown 
to them ana how these can he prevented or kept under control “by precau- 
tions on their part. The use of dirty water for drinking and bathing, wash- 
mg of flirty clothing at the drinking water wells are mostly the result of 
ignorance on the part o f the villagers as to the serious consequences which 
now from them. In this connection the Association would again urge that 
every village should have as far ns possible its own co-operative society, its 
own village school with a small plot attached to it and a small library. Those 
who have been through the sohool would be enabled to keep up their educa- 
tion. They would work more easily together in combination with a view to 
improve their condition and they would readily listen to the advice given 
by itinerent Btaff of the Agricultural, Yetorinary, Co-operative and Sanitary 
Departments. Development of private associations on the lines of social 
service leagues will go a long w ay in ameliorating rural health. 

Question 18.— AonicuiTmtAL Lumun.— (a) The Association understands 
that on the continent, of Europe thero used to be in pre-War days a Homo 
Colonisation Office which used to work with a view to assist emigration from 
a congested area to an aiea sparsely populated so os to bring about a normal 
supply of both agricultural labour and cultivation of lend which used to 
previously remain fallow. There is room in this country for such an organi- 
sation as we have got in India tracts where the density of population is 
over a thousand per square milo while there nro tracts like parts of the Central 
Provinces, Centiol India, Assam and Burma, where there is a leal shoitage 
of both agricultural labour and cultivators to till the soil. When inducing 
the rural population from a congested nree to emigiate»to sparsely populated 
area, it should be explained to them that the land proposed to be given to 
them will he large enough to support a family and that they will be chaiged 
3 per cent inteiest on the value of the land for 60 years, at the end oi 
which period they w'ould own the land in fee simple as is done for the 
landless in Ireland. 

Question 20. — M sheeting. — (a) In connection with market facilities foi 
sale of piodwe the Association would consider the establishment of piopeily 
conducted snle dep&ts to be highly desirable so that the culihatois may not 
ha\e to part with their produce at any low price which may ho offered to 
them There should ho posted upon the nobico hoards current market rates 
tor that particular produce as received from important centres of trade so that 
the cultivatois may compare the price which is being offered to them and if 
not sntiBfied with the price may keep their produce in the godorvn of the 
depot for sale when better price is offered. These markets will be paiticularly 
of use in case of non-food crops such as cotton, ground-nut. etc.; some such 
system was pioposod to be organised by Loid Kitchener when lie was High 
Commissioner in Egypt where the Follahi were to be kopt informed of the 
prices of Egyptian cotton ruling in the Liverpool market, whereby they were 
to he enabled to make better terms -with the purchasers of such cottons'. The 
Association understands that much good work has been done in Berar by the 
institution of cotton markets and the Association would like to see the exten- 
sion of such markets in other cotton growing tracts where conditions permit 
oi tneh being established. 

The agricultural produce when it loaves the cultivators hands generally 
passes into the hands of a mahajon or middleman, thence info the bonds of 
an agent ot an exporting firm in Bombay, "Karachi, Calcutta, etc., and finally 
the exporting firm transports it hj sea to foreign countries. Very often the 
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cultivator is either in debt to the mahajan or hot token an advance from 
him or Jins sold his crop ahead, wlieieby he is unable to reap the full advant- 
age of the fluctuation in prices brought about by the world factors. Ho has 
thoieforo very little inducement to giou crops pure or of better quality and/ 
hence while inducing cultivators to grow crops of improved variety or of 
better yiolding power it is necessary to devise means whereby they may be 
enabled to sell their produce at its supoiior value. 

(c) Indian produce abroad has generally a bad name for impurity, mixing 
up and low quality. Steps therefore should bo taken to make an iiftprovc- 
ment in this matter. Some mixing up of sand, dirt, etc., takes place on the 
cultivator’s own threshing floor where lio gots his com trodden out by bullocks 
and borne mixing up is also inevitable in those parts where the piactiee of 
growing mixed crops is in vogue. Some mixing or adulteration must be taking 
place in the case of non-food crops at the hands of middlemen and other 
intermediaries. 

The Association considers that cultivators as well as smnll merchants out- 
side tho main ports in India nro not sufficiently acquainted with the prices 
of the pioducc ruling in other markets of tho world, the fluctuations therein 
and the causes thoroof. "What is loquirod is that each fcinde should have a 
regular service for getting telegraphic information from the important foreign 
maikels, the condition of tlio crop dealt in, stocks and consumption. By 
combining togother each trade can, got foi its own individual incmbeis up-to- 
dato information at a cost which uould be prohibitive for a single individual. 
Greater publicity should also bo afforded in district tows nnd other import- 
ant places by issuing market bulletins in vernacular either tluougli tho local 
newspapers or by tho association of the merchants and Itaders themselves. 
Aa India is no longer cut off from tho test of tho world nnd as piiees arc 
fixed for all important export crops in centres outsulo India, it is of the 
utmost importance to devise measures to keep tho trode nnd through it the 
agriculturists well posted in tho prices of tho important commodities, because 
the difference between tlio price tho cultivator gats and the price which lie 
should have got makes all tho difference to him between tho success or the 
fniluro of that crop from the point. of view of economic production. 

(d) In tlio opinion of tho Association it is high time that tho Central 
Government should establish a marketing bureau on tho lines of tiro United 
Slates, of America, (1) to gather and disseminate information concern- 
ing supply, demand, prevailing prices, (2) to promote, assist nnd oncourngo 
tho orgnnisnticto and oporatiou of co-oporntivo nnd other associations and 
organisations for improving relations and services among producers, distri- 
butors and consumers, (8) to fostor nnd oncourngo standardising, storage and 
sale of agricultural products, (4) to investigate the practices and methods and 
any transactions of commission merchants and others who receive, solicit and 
handle on commission any such products nnd to protect nnd consorvo the 
interests of tho producer and tlio consumer, (5) to improve, broaden and extend 
in every practicable way distribution and solo of agricultural products nnd (6) to 
reduce the oxpenso and cost of marketing. 

Question 21. — Tabht and Sea Freights. — S o far ns raw material is con- 
oerned, there is nothing to complain about tho existing customs duties. 
Export duties are only levied on jute, which is tho monopoly of Bengal, Bihar 
and Assam and on rice oxportod from Burma which occupies a considerable 
position in tho rico trade. Tho toa, loo and tho cotton industries impose 
a am all cess which is intended for tho benefit of tho industry as such and 
therefore does not como within our purview. 

Question 22.— Co-operation.— ( a) In. Provinces which aio more advanced 
than others non-official agenoioB are boing more and more interested in tlio 
pregross of the co-operative movement and by affording facilities for acquir. 
ing somo Imowledgo in the principles of co-operation, through co-operative 
institutions and other means an increasing body of unpaid workors is being 
brought in. Useful work is also boing done by some members of tho Servants 
of India Society. Tho services of Mr, G. K. Dovdhnr in this connection may 
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bo specially mentioned. Js those tracts in which tlie rural population is 
very backward, the Government should do more in first preparing the ground 
by educating the people in the principles of co-operation and starting societies 
where peoplo evince their desire to have them. In the first stages consider, 
able assistance should be given to such societies by giving them the services 
of n trained secretary and by paying frequent visits to the societies to see 
how thoy aro working. It is only when the depaitmont is satisfied that these 
societies can stand on their own logs that official assistance should be with, 
drawn, 

( b ) («t) Co-oporative purchase societies are very useful for such things as 
manures, seeds, and implements as tho society oan obtain them at cheaper 
rates by ordering in buffi and by being oble to make cash payments. It may 
be mentioned that unless tho members of the society have some sort of 
business instinct they are likely to be unsuccessful, c.q., whether artificial 
and other manures should be purchased at a time when the prices are low 
and stored or whether they should ho puichascd just before they are required 
when usually tho price is high. 

(iff) Co-operative sale societies are more difficult to manage as they usually 
come into open competition with vested interests. Hero also business know- 
ledge is required as a large quantity of produce has to he dealt with and 
the best possible price obtained for tho members. To enable co-operative 
sale societies to function successfully, proper facilities for marketing axe 
essential and here we would repeat that intelligence about current market 
rates within tho country as well as abroad should be available to them. Co- 
operative societies are useful in another way in that the mombois would not 
be cheated in weights and measures nor will they bo obliged to sell at what- 
ever price is offered them by the ring of brokers or middlemen or -ome such 
other intermediary. A co-operative sole societv oan hold _ ita produco for a 
rise in the market and can thus ensure full benefit to its members. The 
Agricultural and Co-operative Departments should have a staff who by frequent 
visits will render them such assistance as may be requited. The Associa- 
tion would welcome whatever measures the Commission recommend for tho 
extension of this form of co-operative mpvement. _ It is inevitable that mis- 
takes will be mode; .some attempts may prove failures, hut in view of tho 
great utility of this bido of the co-operative nctivity it is desirable not to 
lose heart but it should spur tho Co-operative Department and those -who 
havo faith in tho co-operative movement to redouble their efforts and to 
spread its blessings nmong the rural population. 

(oil A society for tho co-operative use of agricultural nsdehimny would bo 
of great assistance to sugarcano growers as they can purchase power enno 
crushing plants winch aro beyond the menus of ordinary ngiicnltimste and 
are highly necessary in older to extract the amount Of jilice which is at 
present wasted by the prevalent method of crushing enne by bullock-driven 
two-roller or three-rollor mills. Such societies can also purchase costly imple- 
ments, e.g., tho»o for eradicating Kans grass and make them available for 
the uso of individual members. 

Qofstiov 23.— Gnvrn u Enuamov.— (a) In ‘the modem woild to be able 
to read and write lias become almost a necessity for any individual in any 
walk of life and the agriculturist ennnot be an exception to tho rule. To 
him knowledge of arithmetic is equally essential. The efficiency of an 
illiterate agriculturist already well trained in his occupation may not he less 
than that of a literate one' but if lie wishes to be abreast of flic time he 
must keep himself infoimed of the advnnees that are being made. It is in 
tins respect that the literate agriculturist scores oroi the illiterate one; and 
hence we find that those countries in which tho ngricultmists are literate 
ale advancing in various directions. In liis every-day dealings with tho 
middleman we find that tho agricultmist in this counter is cheated in many 
wnys by short weights and false measures. He verv often does not know 
the' price ruling in places where his produce i= finally rold. He ’S unable 
to calculate therefore the fair price that he ought to get for his produce. 
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it is for thcso cons idol ations that the Association thinks that primary educa- 
tion should bo id ado compulsory. 

As rogards higher education, litoiary education specially in its higher 
branches is more in fashion probably because at present there is not sufficient 
provision for other hinds ol education available. It would ho a move in the 
rigid direction if tho initlillo school and high school education wero nmoh more 
varied like higher collegiate education, At present there ore colleges for 
. modieino and surgoiy, mechanical and civil engineering, agriculture, mid for 
military training, but in high schools we find only one hiemn course without 
any attempt at imparting instruction in any vocation. The Association would 
thcrefom advocate the opening of technical ochools in winch the village 
industries would ho dealt with and modem appliances and impiovcd tools and 
improved methods of vvoriiing in, say, carpentry, aimthy, pottery , or lcatiier 
nianufcciuro and hand spinning and weaving bo brought to tho notice of boys 
attending middle schools so that when a hoy leaves the school he will be 
able to ret up at, an independent v, orbing man instead of liovmg to peck 
nervine on the merits of his litorniy ability ns at present. It would be quite 
feasible to rinrt one technical school on iho lines suggested in each district. 
Thoso technical schools can inanufaclnre articles which will find a uadj sale 
if they arc adapted and coiled to the needs of the people. Purl of tho money 
realised in Ibis wav may bo credited to thu account of tho hoys working 
in them so Hint at the end of the term the hoys will have not only confidence 
in tTicni«cl\c, hut the monny wherewith to buy the tilings icquired for storting 
the Industrie'. 

(b) (i) To give a varied rbaioctor to tho education given and to intio- 
since the study of natural sciences along with literary subjects will turn out, 
pcopl" better fitted to make a living and iiiso create interest, in agriculture. 
In onli-r that craftsmen may be induced to follow their nueoslinl trade with 
intelligence, a training in manual arts may he introduced in suitable localities 
it not in all places. 

(it) Compulsory education, though dflrii able in rural mens, .should be pie- 
ceded by free primary education in villages to imbue cultivators to send their 
Soup fo schools. Oiherwiso ns n majority of them Tcqniro their sons to 
tend to their entile while grazing or do runic light wpik for the household, 
* they will he unwilling to send their «ons to school as they themselve, hnidly 
appreciate the benefits of such education, 

(fit) An soon ns tho bow attain it vctlnin age thty begin to he useful 
to their paron's in thoir work. Jt will bo a burden on the idendcr reourros of 
the parent' if hoys ma sent to schools when they oarmot afford to losn the 
ineome which the lay a would lie able to earn nud if fees hove fo bit paid 
in addition there will be still Jess inducemtnt. In this connection il may 
ho pointed out that tile fcr„ in primary whoop, in corlnin parts of India 
specially the ryotvvaii districts are lower than in rumitulari tracts mul Pro- 
vince''.' The Association thej afore suggests that (where Urn value of laud 
has much mei eased t-inm tho timn of permnnent settlement) moi id jnessure 
bn brought to bear on the vamindlir to open schools for tho sous of his 
tenants like tho Indian millowners who aro now beginning to do welfare work 
for thoir labourers by opening rchools for their sons and giving medical aid 
in ceitnm ea»rs. As the riunindar j« getting rich on account ol the pormunent 
settlement through people toiling in bin fields, if is but natural to ovpeet 
that ho should ho asked to pay a certain mm ns contribution for maintaining 
n free primary school for his tenantn’ runs and for oilier activities likely 
to Impfoie rn'fll conditions. 

Question" 2). — Arnucnvo Ctrmp — (a) Agrioulltno by ittelf as waned 
on now i e not profitable and men with capital do not invest money in it 
because as an induslry it does not yield as niuoh interest, as is obtained in 
other industries. Agriculture at mesenfc Is fedurpd to the state of industry 
in which the cultivator employs lib dully Inbout to coin some dim*’ wages 
during the year’, and henen unless tho si/e of ono big farm ot tho total 
number of holdings is aufficienUy large to ho coonnmieally productive ond 
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at tho same time capable of providing a decent living, no man of capital will 
be attracted to agriculture, Tho passing of such Acts as tho Usurious Loans 
\ct and the Deccan Agriculturists’ Bolief Act has made the man who can 
lend money to the cultivators shy of investing his capital in land mortgage 
made even for improvements in iande, as there is in bis view no surety oi 
getting due interest and sometimes even the capital ie lost. If the capitalist 
takes to agriculture on his own account, it is but natural that he would 
expect to have some if not all amenities of life that he enjoys in cities and 
towns, n better social organisation, the lack of which duves away people 
of means to ton ns. 

(b) The financial condition of the agiiculturist is certainly not buoh as 
will permit of hts effecting improvement in his land. Lack of capital makes 
the agrioultuiist hesitate to borrow money for costly improvement because 
if the undertaking proves a failure for some lenson or othei or docs not yield 
a good return, tho agriculturist is burdened with unproductive debt. A short- 
term lense and uncertainty of tenure in znmindari lands is another factor 
which naturally discourages actual cultivators from effecting improvements. 
There is also the fear and suspicion lurking in the minds of the agriculturists 
that any improvement effected by them would be liable to increased land 
revenue^ In zamindan tracts the increase in rent would be much higher. 
The local customs of zamindan designed to evict a tenant by increase in 
lent or participating in the benefits of improvement without paying for it 
also act as deterrents. In some cases ignoinnee of the fact that any improve- 
ment is possible is also responsible for non-improvement or stagnation. 

Want of enthusiasm and co-opeiation among follow eultivators are also 
paitly responsible. Provision of adequate propaganda staff of agricultural 
organisms and demons ti a tions of improvements in villagers' plots are moans 
to make the agriculturist effect improvements in his land. 

The Association considers that in Northern India where the zamindari 
system prevails the zamindais should be made to. devote a portion of the 
money which they derive as rent collected from the tenants in starting de- 
monstration farms, seed stores, implements depots, veterinary hospitals and 
in supplying good bulls for improving the breed of cattle. In the. past when 
zamindars hke petty kings used to protect the people by maintaining a small 
army of their own it was fair that they should exact the land tax from them 
who owed security of their lands and crops to the protection offeied by them, 
but now they no longer fulfil the function and for the rents oharged at 
present no substantial service, it appears, is being rendered to the tenants 
and this seems inequitable so long as this state of things continues. If we 
are to have better social organisation, panohayats or Union Boards should be 
encouraged wherever possible. Demonstrations of what a model village should 
be like may be given by establishing one such village in each taluk as it 
is tho surest means of making the people in towns as well as in villages 
realise that life in villages of which the model villages ore examples is worth 
living. Retired engineers, medical men and officers of the Agricultural De- 
portment may be induced to stay in villages by giving them certain facili- 
ties and a seat on the Union Board or panchaynt. This will give an impetus 
to tho development of model villages. In colonisation schemes also a sprink- 
ling of such men amongst the agricultural colonists is necessary as it would 
thereby naturally make the people in 9uch colonies pay more attention to 
health and hygiene and better transportation facilities in a w ay that no amount 
of lecturing would do. \ 

Qupstioh 2(5.— Wewabe op Bubal Population.— (c) The Association would 
consider that the improvement in tho rural conditions will be to some extent 
acceleiated if iu each taluk one or two model villages aie brought into beinji. 
By a modal village tho Association means a village which hnB got a hospital, 
a village sohool, a co-operative sooiety, an agricultural association, n veteri- 
nary dispensary, a small library and a place of amusement. Such model 
villages shoo'd be connected by good pucca roads with headquarters of the 
taluk. Tho cultivators round about might be induced to lieit these model 
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villages frequently. Thereby on interest will bo aroused in them to improve 
their own villnge conditions and unloss sanitary and social conditions in 
villages are motto bettor than what they arc at present the present drift to 
the towns will continue. In the past when, the modo of life was practically 
tiio same for ncli and poor alike, the villages were more homogeneous but 
now that towns and cities provide so many facilities and comforts of lifo. 
those w'ho have wealth ore tempted to migrate more and mote to cities where 
they can command tho highest class of education for their sons and daughters 
and can hove them settled in various avocations of life. A great field is 
opened out in the commercial and industrial lines in cities and human instinct 
being what it is, everybody thinks that ho can better his piosppela whoie 
nny one whom ho knew has actually done so. 

(b) l'ho Association is in favour of Govoinment conducting economic suivey* 
in typical villages with a view to ascertain tho economic position of the oulti- 
vatora. lu this connection the Association is in gencial agreement with the 
■viow'B of Mr. Burnett Hurst in the Econonij c Enquiry Committee. 

. Question 20. — Statistics. — (o) At present' the departments in the Pro- 
vinces isrue Benson and Crop Reports and Forecasts of principal crops. Jt 
would be desirable to have these ns widely advertised ns possible in tho 
mofussil also so that an idea may be formed of the stocks likely to be 
avnilnblo m the- coming season and tho prices may ho regulated more on such 
established information. As regards estimates of crop yiold these are based 
on tho area under a crop, the average yield per aero and the seasonal factor. 
As regards area figures these are fairly accurate in ryotwaii tracts and in 
thoso places whoie land records are properly maintained. In cortain znmin- 
dari tracts in Madras and in the permanently settled tracts in Bongal and 
Bihnr they ore capable of improvement on simUor lines os ryotwari tracts. 
As regards the average yiold per acre the Agricultural Department should 
conduct more crop cutting experiments in different types of soil so that a 
fairly accurate figure may be arrived at. As regards the seasona} factor it 
would be bottor to give in percentage, the weather conditions influencing 
giowth of the crops as compared with the average of the preceding ten yean? 
instead of saying that it is ten or twelve annas of the normal crop as nobodv 
is sure of what quantity is exactly meant by a normal crop. It is desirable 
that in each Province tbeie should be a bureau of statistics attached to tho 
Agricultural Department with a good staff at the hendquniters and with 
itinerant assistants who would go round in the district checking the returns 
submitted by tho revenue authorities and educating them when necessary ns 
regards the value of accuiate figures. In advanced tracts some non-officials 
living in villagos and in touch with agriculture may also be tried os reporters 
for the purpose of forecasts as on additional check on the returns, submitted 
by tho Revenue Department. 
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Mr. N. V. JOSHI, M.Sc., LAg. } Representative of the Imperial 
Agricultural Department (Pusa) Association, Pusa. 

Oral Evidence. 

A.2602. The Chairman. Mr. Joshi, you are Secretary of the Pusa Associa- 
tion of the Imperial Agncultural Department; is that the title ?— Tes. At 
present I am officiating for the Secretary, who has gone on leave. 

A 2003. Wo have in oui hands the lioto of the ovidenoo that jou wish to 
give. Have you any further statements that you would like to make at this 
stage, oi shall I ask you one or two questions? — I would only like to say this, 
that wo have in several meetings of the Association discussed all the points 
that no have noted down in our memorandum. Tho memoiandum was drawn 
up by a committeo appointed for tho purpose and it has been lend out and 
discussed in tho meetings of tho Association. This memorandum, therefore, 
represents the collective opinion of tho Association, 

A. 2001. How long has tho Association been in existence? — Tor nearly two 
years. 

A.2005. Tour note is very full, and I think, your meaning is perfectly 
plain on the face of it, but thoro are ona or two points I should like to ask you 
about. Would you turn to page 293? Ton are talking there nbuut publica- 
tions and yon say, “The delay in publication of tho results obtained 
by rcseaich workers in tbo various Departments of Agnoulfme in India hampers 
to a great extent the progress of research.” To what exactly do you attribute 
that delay? — The delay occurs in getting the results printed. They have to 
be circulated to several mombeis of the staff who are sometimes on tour. Wo 
have got to wait for them lor one oi tw o months, and the time taken in printing 
is also considerable. 

A.2G0G. You would probably agree that n certain amount of delay on occa- 
sions is less disadvantageous than would be the premature publication of 
unsound results or anything of that sort?— ’That is tiue in some cases, but in 
othor cases it is n disndvnntngo, because the results that we have already 
obtained are sometimes printed in othor countries before our publication is 
out. 

A.2G07. So that you think that » Board of Editors might take the respon- 
sibility? Is thnt tho point? — If the printing could bo done a little quicker, it 
would he n great advantage. 

A.2608. Is it the Head of the section concerned who goes away on tour or 
who? I am not sure thnt I have understood \ou? — After the Head of tho section 
has passed it, it has got to he circulated. 

A.2G09. To othor Heads of sections? — Tes, and they are sometimes on 
tour. 

A.2610. I see you are not satisfied with the indexing in the libiary?— That 
is so. 

A.2611. Has there been any improvement in that respect of late? — We hnvo 
not got tho index of subjects or of the journals that is to bo found in the United 
States of America. 

A.2612. Is it the experience of members that consideiable delay occurs in 
searching for particular books? — Tes. 

A.2613. Turning to page 293, have you anything more to say about post- 
graduate training than what is sot down therein? Can you suggest any 
means by which this course might be made more attractive?— After putting 
down our views in the memorandum, I have been told that some of the Heads 
pf sections are quite willing to take students for the higher degree given by tho 
Indian Universities piovided there are soats available. If this definition of 
their attitude is made clear when advertisement is mndo_ for admitting students 
in tho Institute, peibaps it would attract more applications. 
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A .2014. I want to bo certain wlmt it is that yon mean when on page 294. 
you suggest the institution of an Agiiculturnl Organisers/ Service? Aie you 
thinking tlieic of a senes oi organism s in Pi ovnicinl' Services? — Wo nre 
talking of an Agricultural Organisms’ Service in the Provinces. 

A.2615. What oxaotly do you mean on page 295 when you speak about the 
lock of comradeship in the laboratory? — Wo mean that at present we have got 
three different services in this Institute and there is a large difference in the 
pay and piospccts of those services. Tins creates a feoling among the diffcient 
members of the staff which leads to the members of one soivire feeling rather 
diffident about nppioaehing the memhcis of the higher service s imply because 
they think that the administrative diffeicueos that e\is-l would prevent them 
from consulting them in tho some manner as they would havo consulted men m 
the same ici vice or men who hud risen from the same servico. 

A.2616. 1 inidei stand whnt vou hold to bo tho circumstances that bring 
about this lack of comradeship, but m wlmt fashion does it manifest itself? 
Is it a question of subordinates not being taken into the confidence of superiors 
about particular experiments or what? Is that one phase of the mnttciV— The 
Heads of sections, for example, come m contact with each other and meet each 
other at vatious times and iho eciiome foi experiments tlint tliov lay down is 
ppthaps passed on to iho nuboidmatcs m tiic vauous aspects, Tlio subordinates 
do not know the rchenie ns n whole and tbeiafoio they do not take the bimio 
interest ns the Hoads of sections do or winch they would toko if they wcie 
prosont at flio timo of consultation. Heme tlieir mtoicst in (‘allying out the 
experiments is not the snuio .is it would lime been if they vveio picscnt when 
the original experiments were agreed on. 

A.2617. I was a little surpused to notice that on page 297 in suggesting 
that farms should be attached to certain educational establishments, yon 
nanio 100 to 200 acres. Is not that rather a largo faim? — This form is 
supposed to be attached to the high iJtool ot a disfmt ulieic tlio liumbei of 
students is expected to ho sufficiently lirgo. 

A. 2038. I am sure you and vour associates appieciato tho difficulty of 
managing a plot of that sizo. It becomes a very big unit and requires skilled 
management?— Wo would like to hlivo a trained agricultural graduote for that 
purpose. 

A. 2019. You suggest that tho AgiietiHuml Dopm Iment itself should manage 
the faun; is that the idea? — J\o, ibo tinined agricultural graduate should bo 
in the finrvico of tho Education DepailmAtt. 

A.2C20. I am not misinterpreting your words. On page 297 yon uro talk- 
ing about training students in high schools and yon say tlint it will lie neces- 
sary to maintain a farm of 100 io 200 sues managed by tlio Agricultural 
i Department 0 — 1'nin afraid in tho hurry of getting up this memorandum, 
this mistake has occurred. If. is a mistake to say that it should bo managed 
by tho Agricultural Department ns such; it should bo managed by agricul- 
tural graduates. 

A .2023. On pugo 298, you develop your ideas for tho extension of the 
demonstration and propaganda services, and I sco that you arc attracted' 
by the suggestion tlint tlio grouping of pan Jaunts should be encouraged by 
way of stimulating self-bolp? — Yes. 

A.2C-J2. Da you know of any actual experiment upon which this suggestion 
has been founded?— There has been some movement in Iho'-u pnncha.vnts and 
Union JloardR in Bengal to hove this sort of thing done, Tn other Piovinies 
theio are nol many panehoynts encouraged like that os yet, !lbe panelmynls 
are not formed, or whore they me foimed ihev have not had sufficient time. 
Wo think that Uipso piuiclmynU, if they aie touned, will take this up. 

A.2C23. On page 306, you arc dealing with veterinary problems, T take 
it you have no icpresontatives of vctcriuniy bcieneo on your Association? — 
Wo have. 1 ' 

A. 2024. Do they mibseitbe io tlio view that it might bo well to make further 
investigations into indigenous remedies? — 'Yes, they do. 

A.2025, On page 314, I havo studied your suggestions for t)io creation of 
model villages for propaganda purposes, t do not quite gather’ from youi 

Mr. N. Y. Joshi. 



318 


scbomo how these works oro to be financed. Whole do vou suggest the money 

should come from for the creation of a model village in each taluk? In the 

first mstnneo, for tho ouo or two model villages that may bo created in a 
Presidency, this money would come from Government funds. After soeing 
tho model village and its advantages, we think tho people from diftorow fe 
villages would come forward to got their villages organised, and they would 
probably bo willing to paj the necessnrj expenses required to remodel or 
reconstruct their villages. 

A.2G2G. Sir Henry Lawrence: Were jou in the Bombay Department of 
Agriculture at one lime? — Yes, I was there for 2 years. 

A.2G27. Do you come from tho Poona Agricultural College? — I was trained 
in the agricultural branch of the Science College. Tho Poona Agricultural 
College was not started when I entered college, but I was demonstrator there, 
under Dr. Mann, for 2 years in chemistry and geology. 

A.2G28. In the Department of Agrioulture at Bombay? — Yes. 

A.2620. And then you were transferred here? — ‘Yes. 

A.2630. What work are you doing now? — I am First Assistant to the 
Imperial Baoteriologist. 

A.2631. On page 293, I soo that you consider that tho Bombay system is 
superior in certain matters. On tho question of demonstrations and propa- 
ganda, yon say, " Tho measures adopted by tho Bombay Department of 
Agriculture are in tho opinion of tho Association tho most effective ones.” Is 
Hint your own view, or the view of tho whole Association? — It is tho view of 
the whole Association ns well ns my own viow. 

A.2G32. And you think that wlion the distribution of seed is made, the 
department should guaranteo tho grower against loss? — Yes. 

A.2033. Is that beiug done in any other part of India? — The members of 
tho Association, who come from different parts of India, have not pointed out 
that it is being done in other Provinces, and in the reports issued by the depart- 
ments we hnvo not seen any mention modo of that Bystem. 

A.2G34. You think that would bo tho most effective method; is that based 
on tho experience in Bombay? — Wo think that guaranteeing tho grower 
against loss not only in coses of seed but m any kind of oxperiment would 
create confidence in tho grower, and ho would ho mote -willing to carry out 
the experiment than if ho had no such security. 

A.2635. Do you know whether in fact the Bombay Department has ever 
had to make good any losses? — Wo do not think that ony substantial loss has 
ocourrad exoept in one or two cases. 

A.2G30. No olnims for losses have been made against the department? — No, 
excopt in one or two coses. 

A.2637. I suppose it is possible that claims might bo mado on very unsubs- 
tantial grounds, which it would bo very difficult to dotorminoP — Of courso, in 
theory, it is quite possible to make such claims, but so far ns tho praotical 
results of this guaranteeing are known wo are not sure whether such claims 
would be made on flimsy grounds. 

A.2G38. I gather that you considor that tlio service which you represent has 
not got sufficient openings in tho matter of prospects and pay. Have you work- 
ed out any scheme of what you think would bo a suitable eoalo of pav for 
yourself and your companions? — Wo could supply it to tho Commission if it is 
required. Wo did not like to put it in, because in a genoral enquiry of this 
kind wo did not wish to put forward our claims os. such, as it might ho thought 
we were actuated by selfish motives in representing tho claims of our service 
to a Commission of this kind instead of representing them to Government. 

A.2689. Have you made any such claims to Government at any time; have 
you mado any representations on tho matter? — We have not yet mado one, but 
we havo got a scheme in hand, and wo ore going to represent tho matter. 

A.2640, Could you send it in to tho Secretary of the Commission for infor- 
mation?— As soon” ns it is ready I will. 
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A. 2641. When is it likely to be lotidy? — In a week or a foitnight. 

A.2642. That would bo ample time. What is tho main criticism you have 
to mako? The starting pay is not sufficient, or the pay to which you can rise 
is not sufficient, or what? — The starting pay is not altogether sufficient. Then 
after having risen to the maximum, pay, the Assistants in the Subordinate 
Service aro not satisfied to remain permanently on that pay. There is no pros- 
pect of promotion to tho higher service; the posts are limited, and they mink 
that an intermediate giado of pay is necessary for workers who have shown 
aptitude for research mid whoso work is appreciated by the department. 

A. 2013. Aro you, in faot, worse off than the officers who remain in the 
piovinainl departments? — The Class II officers and scientific Assistants are 
certainly, in our opinion, worse off than the officers of similar grade in some 
of the provincial departments. 

A.2G44, Is thoro any opening for you to transfer book to provincial 
department? — Tho provincial departments aro unwilling to take people who have 
risen in tho service at Pusa, simply because the ola’ms of tho peopio serving 
there are handicapped thereby. They would not lrko to take men from PuBa 
except on a lower grade of pay to start wish; they would like to promote their 
own m<?n. 

A.2645. Do you wish to sco the system of mutual transfer' mndo possible, 
so that men might be brought from tho provincial departments to Puea and 
men from Pusa sent back to the provincial departments ; is that in tho scheme 
of your Association?— *Wo have not definitely suggested it, but wo have discussed 
it, and if the different Governments are willing to accept thot, it would bo 
advisable to do it. But, ns we are concerned with tho Government of Indio 
and vve oro going to send the scheme to the Government of India, wo have 
not thought it fit to bring the matter of tho interchange of officers by the 
Provincial Governments to the notice of tho Govornmont of India, bcoauso we 
have not got tho views of the Provincial Governments as to how inr they would 
appreciate it or be willing to give effect to it. 

A.2C46. You are not reluctant to leave tho secure position of sorvico under 
tho Government of India for the more precarious position of sorvico under 
Provincial Governments? Is that in jour mind? — That is not tho point; we 
would bo willing to go to tho Provinces, but wo are not sure that tho provin- 
cial men would bo willing to come horo, 

A.2017. A system of mutual transfer might bo advantageous to both sides,, 
to tho Provincial Governments and to Pusa? — I had n discussion about it with’ 
Dr. Mann, and ho was in favour of it, but wo thought it would tnko rather too 
long for tho Government of India and tho Provincial Governments to como to 
an understanding on this point; it is a question of tho various Governments 
concerned approving of ibis oouiso, however muoh wo may like it. 

When it is a question of having a pormanenl system, n little delay in 
considering proposals is not a serious matter; that should not debar you from 
putting forward tho scheme which you think is tho best possible for Puaa and 
the Provincial Departments of AgriouHuro. I leave it to you to consider. 

A.2G48. Bit Qanga Ram : You are in Government eorviceP — Yes, I am. 

A.2G49. Is this Association recognised by Government? — Yes. 

A.2G50. It consists of all tho Indian mombers of tbo staff hero? — It consists 
of Class II officers, scientific Assistants, fioldmon and other men in subordinate 
grades. 1 

A.265 3. What is Class IIP — They are equivalent to the Provincial Sorvico 
men. Tho Indian or European members of tho Imperial Service aro not 
members of this Association. 

A.20A3. Is what you have represented hero jour poisonnl opinion or Gw 
opinion of fire Association? — This ia the opinion of tho Association. 

A.2CS3. You placed* nil these criticisms boforo your Association boforo you 
sent them to us? — Yes The report of the rommitteo was placed lieforo the 
general meeting, ' < 
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A.2634. Ilnvo you nay personal oxpciienco of Other Provinces?— Yes, by 
wav of going to the diffoient PioMnces and enquiring. 

A.2GS5. You have made somo ciilicisms of Northom India. Havo you over 
been to Noithorn India? — Not personally, but no havo other members who 
havo been to Northern India. 

A.206G. You say on page 314 that the Northern India znmindnrs should bo 
inndo to devote a portion of the money to certain objects. Hon? Do jou 
mem by legislation? — By moial pressure. 

A 2657 1 do not understand tho meaning of moral pressuie. What do you 
mean by that? — By cieating public opinion. 

V.2G38 By starting a political paper? — Something of that sort, if nothing 
else would make them pay , just as the millowncis of Bombay, for example, 
aio doing n certain amount of welfore work for then labourers. 

\.2031). Aro they doing any welfaro work for their labourers? I thought it 
u Ob the otln r i,ay. now over, uhal I want to osk you is whether you represent 
hero youi ow'n news or whether any other members are in agreement with 
iihnt you say? You say thnt in Southern India mere havo been silted up. 
Winch uveis do you mean? — Wo noio given the list hy our Southern Indio 
incmbeis. 

A.2(><>0 Ilavo you a branch in Southern India as well? — Wo havo got 
members lopiescutmg Southern India, members coming from Southern Indie. 

A.2GG1. In this Association?— They arc ompioyed in thiB Institute. 

A.2GG2. Can you tell me allot rivers you moon? — I linvo not the nnmos of 
'tlie rivois in mind at tho moment, but if you want them I can supply them. 

A.2GG3. You say they havo silted up? — Yos. 

A.2G61. Why have they silted up? I have never heard of rivers being 
silted up; canals silt up. In the case of rivera if there ie too much velocity 
they turn their courso and mnlco a new courso for thomselies? — Tho alluvium 
thnt is biought along aitli tho water settles down. 

A.2GG5. What is tho velocity of the rivers which you speak of?— This infor- 
mation lins been suppUcd by tho members. 

A.2GGG, You will supply tills later on, I suppose? — Yes. 

A.2067. Sir Thomas lit ddJclon: How many persons ore 'represented by tho 
Association? What is tho membership P — We bavo got more than 76 members. 

A.2G68. Of tho 73 membeis boa many have ideoived a teohmcal education 
oi taken degrees in colleges like yoursoli? — I bnvo not got the exact number, 
but it is about 50. 

A.2GG9. So that a substantial proportion, the majority, consists of persons 
who hove lind n University or college training?— Yes. 

A.2G70. Wo understand that this memorandum was prepared, by a com- 
mittee of tho Association; is that bo?— Tlie Questionnaire was plaoed befoie a 
"enernl meeting and when it approved of the idea oi giving replies to it, a 
-committeo was appointed to draw up tho replies which replies weio next discus- 
bed m the general meeting. 

A.2G71. Individual members of tho committee w'ould be responsible, I 
sunuose, foi tho drafting of individual sections?— -Vf ter drafting, this was ngam 
submitted to the rneotmg, and it was approved by the whole meeting. 

A.2G72. On page 293, with reference to recruitment, yon aro looking for- 
ward to a time, I take it, when tho groat majority of tho persons engaged m 
research will bo Indians. This is what tho Association has been looking for- 
ward to in writing fins? — Yes. 

\.2fi*3. And your view Is that there should bo scope in any sebemy for aUow- 
-ing promotion from the lower to tho higher grade without difficulty? Is that 
your intention? — Yes, thnt is so; not ns a irmttor of couiso, but on ment. We 
would like that some of these posts should go to men in tho lower grade. 

A.2074. At tho present time do piomotions take place? Have they taken 
place in tho past?* — In two cases they have taken place. 
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A .207 5. And you think that Uiorc ought to bo manj more 6Uck promotions? 
— Yes, 

A.2076. The scheme jou are preparing will deal with that point? — Ye3. 

A.2G77. What is the initial pay of the grade in which you serve? — The initial 
.pay is Tts. 250, that is of Class II officers, which is the same as tlio Piowncial 
Soivico. 

A.2078. Did you enter tho service nt Us. 250? — No, wlicn I entered, it 
was Us. 200. 

A.2G70. W’hnt was the maximum nt that time? — Its. 250. 

A. 2080. When you started on Rs. 200 tho possibility of increase was limited 
to Rs. 300? — Yes. 

A.2C81. Whnt is the piesont maximum?— Rs. 800. 

A.2082. So that entering at Rs. 250 officers in youi position can ritio to 
Its. 800? — Yes, if they enter nt the beginning. 

A.2C83. Sir Henry Latrrencc: What nro tho inorements? — Rs. 20 up to 
Its. 600 and afterwards Its. 25. Rut ns wo were promoted after 14 years’ 
service it is doubtful whether wo would roach tho maximum. 

A. 2034. Did you join Government servico on Its. 200? — At Pusa I joined 
on Rs. 200. 

A.2685. Originally when you joined? — At Poona I joined on Rs. CO. 

A.2G8G. Sir Thomas Middleton: About what year did you join the sorvica 
in Poona? — 1008. 

'A.2087. And was that about tho ordinary joining pay of students who wera 
passing through the Poona College at that time? — No; the joining pay of the 
ordinal y agricultural graduate was Rs. 80. But ns I was a graduate in Aits 
os well ns in Agriculture I w at given a special higher ntnrt in pay. 

A.2699. Can you tell mo what the existing rates aio theic?— They begin on 
Rs. 100. 

A.2G69. Any gmdunte in agriculture who gets employment Btnrts on 
Rs. ( 100? — Yes. 

A.2690. Sir Henry Lau rence : That is not quite correct ? — That is my infor- 
juatiou; but it is not less than Rs. 80. 

A.2G91. Sir Thomas Muldlcinn: What I wanted to got nt was tho rise that 
had i alien place on account of the increase in the cost of living. Tho agricul- 
tural graduate who toimerly got Rs. 30 now gets liow' much? — Between Its. 80 
and Rs. 100. 

A .2092. Docs yom Association hold tho view that tho recruitment of gra- 
duates to the son icr should in all eases be on one level, no that the higher 
posts should be gained by promotirn? — We would not sn\ all; but. about 50 to 
GO por cent should be by promotion. 

A.2G93. Turning to page 291 of your jirdcis. T do not fa«o what difference 
•there is between tho functions of tho Agiioulturnl Orgnnisor that you nsk for 
and thoso of the present District Agricultural Officers 51 — Wo would like to ex- 
tend the Junctions of the District Agi iuiltural Officer to the sub-divisions of the 
district nnd in nddiliou to the pie 1 on l function!, we would like this officor to 
enquiio from the agriculturist-, themselyo* what nro the exact improvements 
tint they require. 1'or example, tho agricultural rtfficci is a* piesont engaged 
in bringing home ro the agi icultnrists tho improvements that linvii already 
'boon made by tho department: hut we would like him also to enquiio whnt 
improvements tho ngueulturi'-t himself require <, because it is just possible that 
xho improvements made by the dcpaitmout nro not necessarily thoso which 
the agriculturist himself would carry out in practice immediately. 

A.2691. By introducing the term ‘ Agrienltmal Organiser ’ yon nro not 
thinking of a new offieoi but of increasing the number and extending tho duties 
.of tho men who are of the typo at present employed? — Yes, and fhoroforo wo 
have given him the name of organism . 
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A.26!t." Under " Field imd Lnborntoij Facilities,” jour conclusion is diffi- 
cult to follow • You saj, " But if wo compare the output of the Rothamsted 
Experiment Station W'itU tlio uoik turned out at Pusa, wo suffer in comparison. 
The reason for this is nthor want of skilled workers, or deficient organisation." 
Inoso are not the only icnson*.. You cannot compare, for example, work that 
ib going on in Pusa and work going on in Rothamsted. Rothamsted is an 
institution which is mainly dosot^d to the Bludy of crop production, whereas 
you lime sesoral distinct sections of u oik m Pusa. If instead of comparing 
I’usn with Rothamsted >on were to compare tho publications of tho plant breed- 
ing section horo und (hose of tho Hant Breeding Institute at Cambridge, you 
would have n legitimate comparison, and if in comparing Pusa with Rothamsted 
jou counted tho number of chemists that work hero and there you might have 
a legitimate comparison. It seems to mo that tho reason is not necessarily 
either wont of skilled uorkei-, oi deficient organisation hut may bo due to 
confuted thinking on tho part of jour Association. I think you must examine 
this point again, because jou have made what seems to mo to bo o very 
seveio criticism of Purn? — We took Rothamsted simply becauso it was an 
institution well known to some of ua on account of its publications to which wo 
had to refor constantly in connection with the publications that wo wore also 
issuing from this Institute. We might quite well have compared the other 
institutes as w-cll, hut wo thought that these two causes aro to a certain extent 
responsible. We may have put it rather too strongly, but then wo feel very 
strongly on tho point, and if it is desired that wo should compare other insti- 
tutes, wc should bo quite willing to do so. 

A.2C90. You do not think that the amount of publication on the part of 
Pusa is sufficient, that is your feeling? — Yea, it is not sufficient, and also it is 
'not considered of sufficient importance by tbo scientific world. In tho impor- 
tance attached to tho Rothamsted publications and the Pusa publications wo 
suffer in comparison. 

A.2G97. Sir Ganna Ram: Have you seen Rothamsted? — We aie talking of 
publications of Rothamsted. 

A.2G93. But have jou Tisitod Rothamsted ?— Xo, but I have come in contact 
with workers at Rothamsted. 

A.CG90. riofessor Gangulee: Do you know when tho Rothamsted Station 
wns started?— I know it is many years since it was started and it is getting 
tho advantage of having worked for n long time. Wo wore, however, com- 
paring tho work done and publications issued from, the Rothamsted Station 
and the Pusa Institute in the inst ten years, 

A. 2700. It was started in tho middle of the nineteenth century, wns it 
not? — Yes. 

A.2701. When was tho Pu«a Station started? — In 1904. 

A.2702. Sir Thomas Sfirfdlcfon: On page 294 you say that unfortunately 
soil survey has been ignored. Do you mean by tlmt that tho soil survoy of Bihar 
and of other Provinces of Indin has been ignored or that tho examination of 
the Pusa soils lias been ignored?— It is not quite dear from this whether wo 
moan Pusa or the whole of India, but I think, if I remember right, wo mean 
the whole at India; the “oil survoy ns sueli U not carried out throughout the 
whole of India, nor has it been begun. 

A.2703. Haro jou ans conception of i.hat n soil survey of tho whole of 
India would mean?— We have, hut ve think a beginning should bo made. 

A.270I. Do jou think jou know how to begin?— Wc have a roll survey made 
in the Madras Piesideney of some of the types of soils that have been dealt 
with by that department. 

A.2705. Sir Oanga Ram .' You say a soil survov has boon done in the Madras 
Presidency? — It lihs been done in some oi the districts. 

A.270G. Can you toll us of any publication with regard to that? 

A 2707. Sir Thomas Middleton : you were thinking of a soil surrey of tho 
type of tho Madras soil survey? — Yes. 
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A.2708. Sampling of soils and examination in tbe laboiatory; that is not 
■what is usually meant by a soil survoy, but that is what you aro thinking of at 
present? — Yes, that is what vro aro thinking of at present, the examination of 
the soils of different types. 

A.2709. Taking samples, bringing them to tho lnboraloiy and examining 
them? — And mapping out exactly where those tvpes of soil aro mot witn in 
tho dietriets. 

A.2710. If you had confined your object to tho first, I think your suggestion 
■could have been bettor, because you will find when you come to mapping out 
that difficulties arise. In tho next paragraph you remark that either for lack 
of co-ordination, or duo to a deficient organisation, or for want of skilled 
workers, tho analyses have not boon conoeted and standardised. I do not 
quito understand what that means. 16 it jour moaning that jou have not 
devised standard methods? — Yes, wo have not got standard methods adopted 
by tho different departments and tho methods themselves have not been com- 
pletely standardised ; wherever they hnvo been done by the different methods 
it has not bpon shown how they can bo correlated. 

A.2711. Is it not tbe case Hint investigations on methods of analysis are at 
present being undertaken by the Chemical Section?— Investigation is being 
undertaken but not in tho complete way that wo wmild have liked. Some 
methods hnvo been undertaken and some methods have boon mndo official. 

A.2712. What I do not understand is whatber you complain that in making 
analyses standard methods have not boon followed, or that no attempt has 
been made to improve upon existing standard methods? — Wo do not know 
which slandnrd mothods this department would like to follow, the methods 
followed aro sometimes different. 

A, 2713. But under different conditions it may ho necessary to vary tho 
method? — Yes, hut if wo liavo a standard method, if it is necessary to vary' tho 
method, we would know that the particular method varies from the standard 
method end the reason why. 

' A .27 14. You yourself are not familiar with this particular work, methods 
of analysis? — No. 

A.2710. Then you oxpiess the view that thore ought to bo leclinological 
laboratories, so that suggestions which ariso in tho course of your investigations 
might ho worked out on a largo scale. That is item 6 on pngo 295. On tho 
next page you suggest certain things for attention: you refer, for example, 
to milk products such ns casein, milk powder and other agricultural subjects; 
that is tho kind of thing you had in view? — Ye». 

A.2716. On pngo 206, paragraph (iv), with rognrd to agricultural education, 
yon say training in agriculture should be mndo attractive by teaching the hoys 
to solve tho agricultural pioblcms of the locality. Has your Association attempt- 
cd to discuss in detail how this could bn done? Has it over tried to prepare 
an experimental syllabus which touchers might employ? — Wc have not got n 
pnrticuliu syllnlniR, but whnt wo menu thereby is that In varied tracts, sugar- 
cane tracts or particular erop harts, agriculture would bo more otfrnelivo to 
tho boys of that tract if tho pioblcms of that particular erop or that particular 
locality were tackled. 

A. 2717. T think everyone will agree with that view, hut you recognise, 
mauv ot you having bcon ptndeuls, that a loaoher has groat difficulty in intro- 
■dueing an experimental course, and whnt I asked was whether your Association 
had even given attention to tho framing of experimental courres of this sort. 
Hnvo you discussed suoh matters ns the improvement of leaching? — Wlmt wo 
think is that if particular experiments on those crop, aro carried^ out by the 
teachers, it will be more useful than simph talking on general ngiioulturo, 

> 

. A.2718. That is all you mean P You have not ns nn Association discussed 
questions of agricultural education from the technical point of view? — No, 
not fiotn the technical point of view. , 
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A.2719. All of you here are in a favourable position for discussing such 
questions, because you have all been through agricultural colleges ana have 
bad experience? — lies. 

A.2720. I wondered to what extent you have tried to improve agriculture? — 
We did not like to go into the details of the methods of preparing curricula and 
that sort of thing. 

A 2721. I was not asking with refcronce to the preparation of this prdcia; I 
was asking with reference to the meetings of your Association. Are such 
matters discussed at the general meetings of your Association? — These mattois 
ate discussed in a separate association for the purpose; there is a separate 
association formed foi the purpose of discussing these technical matters. 

V.2722. In Pusa? — Yes. 

A.2723. What is the name of that association? Are you not a member? — 
I am a membei, it is on association of the assistants ; it is called the Tusa 
Scientific Association. 

A.2724. You commend a method of providing employment for middle class 
youths which we have had before us in many localities. On page 296 you 
suggest they should be piovided with capital and with what you call decent 
sued blocks of land. Has the Association discussed this in detail, what is 
meant by a decent sized block of land? How manv acres? — Of course I am 
not in n position to give the exact acreage but it should be of such a size as 
to yield n decent income. 

A.2725. I am nfiaid it has not been given a decent discussion. This fe e 
veiy important subject and 1 had hoped that it would hove got a decent disous- 
sion from your Association? — If particular areas wore referred to wo would have 
given the exact acreage that would be necessary, bnt wo did not know whether 
the land icfened to was dry fanning or irrigated tracts. 

A.2726. Sir Henry Latcrcncr: What do you regard as a decent income?— I 
would legard 11s. 1,000 per year ns a decent income. 

A.2727. Sir Thomas Middleton ; Have you made any estimato of the capital 
that would bo lequired to earn a thousand rupees?' — If the price of the land 
were not taken into consideration we consider that about Rs. COO would be 
required. We nro not taking into consideration tbe price of the land. 

A.2728. Nor the man's own labour? — No. 

A.2729. There is another important point on page 297. You think that agri- 
culture should bo introduced into high schools and that when boys come to ohidy 
tho subjects, chemistry, physics and botany, they should be required to get 
up these subjects for the Matriculation moie or less fiom an agricultural point 
of view. That is your view? — -We hnvo provided for two kinds of people. One 
is for a olnss which would finish their education at tho Matriculation stnndard 
or tho school final. Tbeie wo would have more practical agriculture. Those 
who go through tho collegiate course would be required to learn scionce along 
with practical agriculture and, ns they havo to learn science, a little less 
attention to agricultural education should be given in the high schools as they 
would get it in tho college. 

A.2730. Tbe object is good , but von ns a student must know that getting up 
nil these science subjects for tho Matriculation is a heavy task and that the 
n> operation in chemistry and physios at the present time is vory indifferently 
done, tiro amount of chemistry and physios taught in Indian high schools is 
leally very limited, so that a student has got to get his preliminary scientific 
hnowdedgo at tho college intermediate stage. Do you not think that it would 
be a mistake to add an additional subjoot like agiioultuie to tho aliendy heavy 
courso which a Matriculation Btudcnt has to follow? That is my difficulty?— W e 
have dropped some of tho subjects included in the present curriculum. 

A.2731. You hove modified tho Matriculation examination?— Yes, w’O have 
substituted theso subjeots for tho other subjects that wo have taken out such 
as history and classical language. Wo have simply taken English or vernacular, 
mathematics and these subjects ; the other subjects we havo dropped. 
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A.2782. It is not possible to frame an opinion on tho sobomo that you 
present in this goneinl form, but w ould your Association bo prepared to draft 
what one might dcscriho aB an ideal syllabus for tho Matriculation examination? 
'flion we should bo able to see ■whether it might bo oceuptablo or not?— 1 The 
syllabus that u - o have diaivn tip does not interfero with tho ordinary Matricula- 
tion syllabus. Wo have provided this syllabus especially for thoso people who 
would Jiko to take agriculture as a practical subject and dropped out those 
theoretical subjects with which thoy havo not got much eoneom at present and 
which are introduced ns a sort of liteiar.y course. 

A. 2733. You are talldng of tho syllabus for tho School Final examination 
now, not tho Matriculation?— In most Piorincea tho School Final and Matri- 
culation arc being combined. 

A.2734. Professor Gang vice: Have you actually drawn up tho syllabus or 
is it still vague? — Wo havo put down only tho subjects to bo taught’ and linio 
not cntcied into the drawing up of a detailed curriculum. 

A.2735. Sir Thomas Midillclon: Then if thoy aio combined, tho Matricula- 
tion requirements rule the examination. Is not that co?— Yes. 

A.2736. j Or. JTyder: On pago 292, you say that nil schemes diawn up by 
tlio Council should bo submitted to tho Finance Committee. Are yon refer- 
ring to the Stonding Finance Committee of Pusn or to tho Standing Finance 
Committee of tho Assembly? — To tho Standing Finance Committco of tho 
Assembly. 

A. 2787. But these things do appear bcfoio the Standing Finance Committee- 
of tho Assembly ? — We do not moan tlmt thc'-r funds should bo in tho hand- 
of tlio Institute. 

A.2738. The Standing Finance Committee exciases a von ligid control 
over evorj rupee that is spent and it would bo pleasing to the members of 
that body to have the support of offiecia of Government. Now- then, will you 
ploaso turn to the next page? Bare you not got n Board of lldilors lor 
publications? — Yes, we have, 

A.2789. Would you like to have a larger Boaul? — Y'cs. 

A .2740. I do not know whether you have dono any wmk of this kind, but 
it really is a one man's job ; an editor most ho an autocrat. Now then, will you 
refer to post-graduate training on pngo 293? If this Institute were affiliated 
to some Indlnn University thru flint would involve a certain measure of control 
by the University over the Institufe, Would yon like to lmvo that soil of 
control? — When wo diew up this niemoiandum we thought that it ahould bo 
regularly affiliated to the University, but it it it- desired tlinl tho University 
should not have any control over this Institute we would bo satisfied if, ns I 
was told recently, the Heads of sections are willing to take students foi tho 
Doctor 'a degree in any of tho Indian I’niieihities provided of course there mo 
seats. If In if fact is made known at the time of advertising for applications 
for admission into this Institute, wo would l>o satisfied. 

A.27 11. I want jou to bo quite clear about this matter of affiliation. In 
tho caso of some Universities tlioro cannot possibly bo any affiliation beenuse 
they are teaching residential Universities f -P > Dacca, Benares, Liu know . 
Alien tli, etc. Y’on could only ho affiliated to fornc territorial Universitir i and 
rigid Conditions to affiliation nro Juid down. If this Institute is not prepared 
to accept the conditions laid down in tho Peculations of the Uniycin'ties I 
do not know how your Heads of sections can introduce boys at the time of 
inviting applications fo nil oxiuni tint ion of the Doctor's degree of some Indian 
University?— Wo have ninny Univoisrtios granting the highest degrees possible 
for the work dono in this Institute. For example, wq had three degrees already 
granted to three Assistants for work done in rtii« Inf titute. 

A.2742. By what Universities? — The Calcutta snd Bombay Univeisities. 
The Muster's degree was ginntod by Calcutta anil flic degree of blaster 
of Science, by tho Bombay University. 

A, 2743. I lmvo not got the Regulations of the Cnlcnttn University but thero 
are, ns you know, conditions attached to this affiliation; and, ns regards thfo 
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■degree grnnted by the University oi Bombay, if you read the Regulations you 
•will find that affiliation carries with if a certain measure of control?— So far 
as I understand the Bombay and Calcutta Universities are willing to grant 
degrees provided the work is done at any recognised institute: it need not 
necessarily be affiliated. 

A.2744. There could bo no giantiug of degrees by, say, the University of 
Bombay as regards study at some institute in Japan for instance, unless the 
Japanese Institute were affiliated, and therefore were recognised? — I got my 
degree from the Bombay University. 

A.2745. Yes, because you were a graduate of the Bombay University? — 
Yes. 

A.2746. That is a different matter? — But students admitted here are already 
gi actuates of their Universities, and the same also applies to Calcutta. 

A. 2747. Yes, in the case of Calcutta and Bombay. But you have, I under- 
stand, students here from other Universities and I do not know how you 
are going to give a Doctor's degree to a student coming from the_ United 
Piovmccs or the Punjab. The Bombay University would not reoogniso thnt. 
It may solve the difficulty of students coming from that particular University, 
but I understand that here you have students from all over India, from 
different Universities? — When English Universities like Oxford, Cambridge 
and London recognise degrees of Indian Universities there should be no diffi- 
culty for recognition of degrees of lcsidentinl Universities by the territorial 
Universities. 

A.2748. With regard to the duration of the course, take the case of a Matri- 
culate. After joining he will get a degroe in Agriculture after 4 years; is not 
that bo? — Yes. 

A.2749. Then, you want to give him the Master’s degree in one year? — Yes. 

A.2760. I will read out to you the regulation of the Bombay University. 
“ Each candidate for the Degree of Master in Agriculture must be a graduate 
in agriculture of not less than three years' standing and must have been 
engaged in the practice of agriculture, or of work or research in connection 
with agriculture for a period of at least three years after receiving the Degree 
of Bachelor or Licentiate of Agriculture." You want to reduce the period? — 
Yos. The Bombay University i6 a bit conservative. It grants only the 
Master's degree. It has not yet given any Doctor’s degree in anv subject and 
therefore the degree of a Master in the Bombay University is equal to that of a 
Doctor m some of the other Universities. 

A.2751. Let us consider three stages, the B.A. degree, the Master's degfee 
and the Doctor’s degree. For B.A. you require 4 years; for M.A. you loquire 
at least 2 yeaia and although there is no period fixed for the Doctor’s degree, 
you require at least three years. You wont under your scheme 4 years for the 
B.A. degree, one year of the M.A. degiee and 2 years for the Doctor’s degree. 
Is that so? — Yes. 

A.2762. But most of your suggestions do, not tolly with the regulations laid 
down foi the obtaining of such 'degrees by the Indian Universities. _ That is 
surely a lowering of the standards? — We would be willing to extend this penod 
by about one year, if that is considered essential by the University Regulations. 
Instead of 7 years we would extend it to 8 yenrs; 4 yenrs for the B A., 2 years 
for the M.A. and 2 yenis for the Doctor's degree. 

A .2763. Even then you got into conflict with the regulations of most of 
the Inman Universities. Here is the regulation for obtaining the Doctor’s 
•degreo of tho Univeisity of Madras. It says that the degree of Doctor of 
Science can he given only when three years have elapsed from tho time when 
the student took iris degree of Master of Science? — The course hero at Pnsa 
is for 2 years and in this period of 2 years sufficient research work is being 
done. The conferment of the degree depends upon the work that is done 
and tho quality of the work done is of sufficient importance to bo recognised 
hv the Universities. It is immaterial whether the number of yenrs is three 
or two 
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A.2751 Let us turn to the Uimcrspy side ol the tnnUer, Do you t kink thnt 
the iniliau Umunsitics arc cntmble o! *lo,iIin« with publication of theses w hit h 
will ho submitted from Ptf-a i Do jots think thnt most of thoso Universities 
have Chairs in Agriculture and Chniis tn ninny of the lmturnl science'-? — 
They lmvo got Chain, in Natural and Pliy-Mcnl .sciences. 

A.2755. Take the case ot students studying entomology or mycology'. Hose 
jou a Chatt for those subjects in tie* Um\ er-.it j of Bombay * — liio AgucuHural 
College is there, 

A. 2730. The whole thing will come back to Pn«n like a lioomornng. The 
students vtall lm taught here, their noil: will be done here and their examin- 
ers will hose very little say in the matter!— -My thesis was examined hy the 
Bangalore Institute. 

A 27/57. Sir thin ii Lunrrriitf On that you r.eu- given an M.Se degr< e hy 
the Borohay University.- -Ye-,. 

A.ST.VI. J)r. Ilydtu With icgard to the matter of promotion from the 
provincial ranks, how would yotir suggestion of CO per cent of the posts fit fit 
with the general scheme of Indinnisaiion? In tho c.wo of the Indian Civil 
Service or tlio "Police, you know thnt the ideal is to have 50 j»er cent po-ts for 
members of Indian domicile and 50 per cent for momhers of non-Indian 
domicile. It does not mean that 50 per cent of persons of Indian domicile 
should all come from the Provincial Chi! Sort ice. Yon want everything for 
the "Provincial Scrvico?— We arc looking to the time when the Imperial Agri- 
cultural per viee will lie entirely manual by Indians and of thnt we require 
this 50 per cent. 

A.275P. That is perfectly curm-t and I tallow you there. But according 
to you thi« 50 per cent would he entirely confined to promotion trom the 
lower ranter— Yes, and 50 per cent from direct recniitrneut. Wo arc talking 
of tho lime when tho policy of Indinnisaiion will he given effect to and then 
them should he 50 per tent direct r« c« nitment of Indians and 60 per cent from 
the lower ranks, 

.1.2760. That proposal would not fit in with the general scheme of I ml io- 
nisation. No sndi jwi tentage is laid down foj promotion from the rank* 
lielow ? — It i* not a quc-tioii of laying down an enact percentage. It is a 
question of lionring this fact in mind and giving promotion to men of the 
lower ranks ; rtherwise the position Would he that students trained tit this 
Institute would he given posts in the Imperial Fcrvit" hy direel recruitment 
and tlm people responsible for carrying out their education from the beginning 
would have to serve under them. Therefore the students parting from tin- 
Jnctitnte would ho the dirrot superior/ of tho men in the Provincial Pcrvice. 

A, 2701. Tin Jtoja of Varlnlimtdr You know that Agriculture x» n Trans- 
ferred Kuhject in every Province mid Irrigation K Rosen ed, You alao know 
that agriculture and irrigation go hand in hand. Have you got any iniggcs- 
lionf to make on that point i'--Our Avortnfion has not thought out the 
matter about Transfcrrea and Reserved »itbj«*vt«, and I would not like to 
venture to express an opinion 

A. 27(12, Du page 2TI you ray, " utiforlui.et* ly hi India this aspect of the 
organisation of re-earcli has not been projwrly appreciated Are you satis- 
fed that the public know what n going on her**;— What wv me.*u to cay' it 
that the (owtional meetings that weie started are no ionper held and we 
woiild tike to bate them revived, When no *uy if has not liven mognoed 
in India, «e mean that it has not keen recognised hi the diden lit ProrJnec- 
in JmlU ur the dilferent Ministers, io l.» say. They h’.va not Appwmt.xl tho 
advantage of the-o ifrllonnl medium and they have fa lie* l to provide lnn<V* 
for rending tbtfr wpn*»*utat*w"». - 

A .275'!, Yon do not ro*.vn the publtt f — No. 

A.276L On piute 2fU you lomp.ir** the work done h«re and the v>ork turned 
out at the Jl,Jtham-ted Experiment S* attorn May I Knox- wind her Posa has 
got the sumo advantage- a* tlm Botham ded Ksjwrmicnt Station 1ms so fat 
as nttuR situation nod ‘tandeu* arc toitceinod?— -Df uwi's, I’e'a Ita* not 
got the simie standing. 
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A 2765 Would jou take that factor jnto consideration ? — When wo draft- 
ed this note 11 e took these facts into consideration. When we soy that we 
suffer in comparison wo mean that wo ought not to have suffered so much in 
the natural course of things Although wo follow the practice of the Rotbam- 
sted K\pcnment Station m many ways, we find that we are still lagging 
behind. That is the opinion of the Association. 

A.2766. You mean to say that jou have taken the whole situation fully 
into consideration P — Yos. 

A 2707 On page 294 you have made coitam remarks about lack of know- 
ledge ot cultivator's problems and 294 jou talk about the language difficulty. 
May J ask yon to make youi proposals more definite. They are rather 
vague? — I may toll you thnt vie do not attach so much importance to tho 
language difficulty But as regards paragraph 2 on page 294 legarding the 
lack of knowledge of tho cultivator’s problems, wo would like to submit a 
further iioto of explanation (Vide Appendix). 

A.2‘768 Then j’ou propose tiie introduction of agriculture as a subject in 
tho schools 0 — Yos. 

A.27C9. What language do you propose to have ns the medium of in- 
struction at different stages ° — Wo thought about the question ot the medium 
of instruction; 1 think tho medium of instruction bad better be loft to the 
Education Department to work out; it matters very little, so long as tho 
subjects that wo suggest are taught. 

A.2770. And efficiently also? — Tea. 

A.2771. Do you not agree with mo that they should be taught m a manner 
thnt will he easily assimilated bj' the students P — Certainly. 

A.2772. That you would leave to the educationists? — -Yes. 

A.2773. Sir James MacKcnna: Who started this AssocintionP — -It was 
started ns a rosult of Bevoral meetings that we had, and tho general fooling 
was that wo should have a sort df Association to represent our grievances. 

A.2774. Who is the loading spirit? — I am afraid I cannot toll you. 

A.2776. Who are your executive committee? — Ono man is chosen from tho 
different classes, c.g., gazetted officers, scientific assistants, ficldmcn, etc. 

A.2776. Am I correct in thinking thnt tho Association is more concerned 
with service questions than with agriculture? — Yes, primarily it is intended 
foi that. 

A.2777. When you joined service, you were getting Rs. 60 in PoonaP— Yes. 

A.2778. What did you join ns? — I joined as n Domonstrator in chemistry. 

A.2779. What aro you drawing now? — Rs. 620 a month. 

A.2780. Rising to the Bs. 800 grade? — Yes. 

A.2781. How many years’ service have you hod? — I joined in 1908; I 
linvo put in 18 years’ sendee 

A.2782. And, during that time, you havo risen from Rs. 50 to Rs. 520. 
How much did youi education in bacteriology cost you? — -It has not cost mo 
anything, because 1 took pains to learn the subject myself at home. When 
I joined on Rs. 30, I was told to cany on somo of tho experiments on tho 
■tab svstpm of cultivation besides my usual work of demonstrating in chemis- 
tiy, for which I was chiefly engaged. I was studying chemistry and geology 
also for my B.Sc. examination, 

A.2783. Piofcssor O'anaulee. Why did you learn it? — I was asked to cnrrv 
on an investigation into tho rab system under Dr. Mann in my spaio time 
after taking tho classes, and I specialised in it of my own nccoid as I wishes 
to do the work thoiouglilj 

A.2781. In which yoai was that? — 1903. 

A .278". Sit James MorKenna: You snv, “The delay in publication of iht» 
results obtained by research workers in the various depaitments of agricul- 
ture in India hampers to a great extent tho pi ogress of reseaicli.” Is it not 
a iaet that m every publication of tho Pusa Institute there is noted at the 
top “IJeceived for publics tion on s«"li nud such a date”? — Yes, that is so 
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A.278C. And is it not a fact that it is the etiquette of scientific workers 
to giro priority in any piece of investigation to a statement of that kind? — 
Yes. 

In that caso, theic is no particular hampering of rescaich duo to delay 
of publication in Pusa. 

A.2787. The, Chairman : Have you got tho objects of your Association 
printed or typed ? — Yes, wc have. 

A. 2788. Would yon hand me a copy? — We have given them in tlio begin- 
ning ol our note. 

A.2789. Have you a copy of the by-laws? — We will supply you with one. 

A.2790. 1’io/essoi Gungulee: Could you givo us also the articles of Associa- 
tion ? — Yes. 

A. 2791. You lim o told us that 50 of the menibcis belonging to youi Asso- 
ciation nre research workers? — Yes. about that number. 

A.2792. You talk about the establishment of a scientific brotheihoodj 
have you established that brotherhood amongst tho'e 50? — Yes, to a certain 
extent. 

A.2793. What do you actually moan by scientific brotlieihood? — The spirit 
of liolping the scientiho worker in diifercnt aspects. 

A.279I. Do you discuss scientific pioblems in yoiil Association? — There 
is a separate Association, called “ the Pusa Scientific Association ”, 

A.2795. I am asking you about this particular Association of which you 
aro Secretary? — Tho Pusa Scientific Association had tho prior existence, 
and this Association did not take up that particular branch. 

A.2796. You aro now here before us as the Secretary of the Imperial Agu- 
cultural Department (Pusa) Association. I want to know wliethei, at nny 
time, sou have discussed scientific problems amongst yourselves* 3 — Tins Asso- 
ciation did not take up those duties, because tho scientific mombors of this 
Association aro included in tho Pusa Scientific Association. 

A.2797. This Association, although they have 50 mombois doing research, 
have novor at any time discussed nny scientific problem? — No. 

A.2798. Prom that ono could say that yon have not dovelopcd tho spirit 
of scientific brotherhood that you would liko to sco_ established ; am I right? — 
Tho samo persons who aro members of this Association aro also members of 
the Pusa Scientific Association and tlio mere tact of tho non-amnlgamntiou of 
the ono with tho other docs not menu that wo have not got tlio spirit of 
brotherhood, because in the Pusa Soiontific Association wo do discuss scientific 
problems. v 

A.2799. When was tho Pusa Scientific Association formed P — About 3 years 
ago. 

A.2800. It io mostly composed of Indians P — Yes. 

A.2801. Do you discuss soiontific problems there? — Yes. 

A.2802. Do you have minutes of the proceedings? — Yes. 

A.2803. Could you givo us a list of tho subjects you discussed for the last 
six months? — Wo submit a precis of theso discussions to tho Agricultural 
Journal *, and I think wo could supply you with thorn. 

A.2801. You feel tho necessity of establishing ’sectional conferences; how 
many conferences of your own section wore hold? — Two. 

A.2805. Did you take part in those conferences! 3 — Yes. 

A.2800. Did you read any paper? — Tbcro was no question of reading any 
paper, hut wo had to discuss several subjects that came before us. 

A.2807. Did you participate in the discussion?— Yes. 

A.2808. I caunot understand what you really' mean by " uusysteuiatiscd 
v research ” on pngo 294 ; will you explain P— By unsystomatisod research we 
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mean lesearch undertaken not on the basis ot a full surrey of the cultivator’s 
problems, but on any subject that the scientist himself thinks worth tackling. 

A 2809 Could >ou toll the Commission n single item of research undertaken 
by your section, which may be classified as a piece of unsystemntised research? 
— By unsystematised research we mean that the kind of work that wo do is 
not necessarily connected with the agiiculturist’s or ryot’s needs as given out 
by the agriculturist or by the Agricultural Department; we have to select our 
onn problems. 

A.2810. You are confusing the whole situation, I am afraid. I want to 
know from you whether you can tell the Commission that your section under- 
took any piece of research which could ho classified as unsystematised re- 
search? — I want to know whether you mean unsystematic work. 

A.2811. Unsystematised research; I take the words you have used here? — 
We are not talking about unsystematic work; we are talking about research 
on points undertaken at our discretion. Wo are responsible for the research 
that we undertake ; we are not told what work is desired from our section by 
the cultivators or the agriculturists or the Agricultural Department. 

A.2812. You want the problems to be tackled by your section to be dictated 
by cultivators? — Not dictated. 

A.2813. Suggested? — Yes. 

A. 2814. Are you familiar with foreign scientific journals? — So far as my 
work is concerned, I am. 

A.2815. Would you agree with me that Pusn hoe established a scientific re- 
putation? — It has a certain amount of scientific reputation. 

A.2816. It has established a certain amount of scientific reputation. 
Please turn to page 294 nnd tell me how could that reputation be established 
under the conditions alleged by yon, that is, want of skilled workers and defi- 
cient organisation? — There wo are referring to the fact that our reputation iB 
not equal to that of Rothamsted. 

A.2817. I am not referring to Rothamsted at nil; that lias heon done by 
Sir Thomns Middleton. This institution was established in 1900, and in 20 
years’ time has turned out work on which it can base its reputation. You 
allege hero that there is a want of skilled workers and that there is deficient 
organisation and unsystematised research? — Wo mean thereby thnt onr re- 
putation would hnve been greater if these causes did not exist. 

A.2818. With regard to your own research, how many years have yon been 
engaged in this Institute? — About 16 yoars. 

A.28I9. Could you toll the Commission tho naturo of your own research, 
and whether you have done so systematically?— I was working with Dr. Mann 
on tho rab system of rice cultivation in Western India, and on the bacterio- 
logical rot of stored potato tubers with Mr. Hutchinson. I was carrying 
on work on the bio-chemical decomposition of organic manures and green 
manures, nnd I havo published several articles on that subject in the Agri- 
cultural Journal of India. I havo got out 2 memoirs in my own name, for 
ono of which I obtained a science degree of the Bombay University, and I 
have a bulletin, on tho manorial value of the different parts of green mnnure; 
recently I have submitted a paper on tho economic method of green manuring 
to the Science Congress. 

A 2820. How many of these various researches were undertaken on your 
own initiative and how many at the suggestion of your superior officers?— 
Bacteriological rot and the rab system of rice cultivation wore the sugges- 
tions ot my supenoi officeis. the bio-chemical decomposition of green manure 
and others organic manures was taken up by myself, after I had assisted Mr. 
Hutchinson in some of his woik. Tho independent memoirs were practically 
on my own suggestion; they are of theoretical value only; tho bullotin and 
Science Congress papor that I am talking of are but the development of my 
■own work on the decomposition of gieen manures and other organic manures. 

A.2821. In that work, yon received no assistance whatever from tho Head 
of your section P — Nothing except encouragement and discussion on some of 
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the questions, but without the encouragement of nnd discussion with the 
Head of the section it would not have been possible to carry it out. 

A.2822. That is piccisely the point I wanted from you. In reply to the 
Chairman you stated that whon problems of research are undertaken, the 
Heads of sections do not take tho trouble to explain the scheme to you as a 
whole and do not take you into confidence whon they chalk out their lines of 
research. Has that been your own expcrionce in your own work? — Tho pro- 
blems that I was dealing with generally had no concern whatsoever with 
the Heads of the different sections. They were entirely taken up in oui own 
laboratory. 

A. 2823. 1 din only talking about jour own section? — When joint schemes 
nio dismissed with the Heads of the sections then there is a possibility ot 
this happening. When tho problem is carried out in one laboiatoiy and is 
confined to one laboratory then .this aoes not happen. 

A.2S24. So far as your own woik U concerned you ho\e no complaint P- 
No. + 

A.2325. Have jou lend much about, the research organisations of other 
countries? — J hate road something: not much. 

A. 2320. So the lemarfcs that you make lieio with rcgcid to lc&eaich oiganisn- 
tmns are based on insufficient knowledge? — There is a difference Pei son- 4 
ally I may not be acquainted with them, but tho other members who drew 1 
up the answcis and made suggestions have had a certain amount of knowledge 
ot research oiganisntions. s 

.A.2827. Then you mako suggestions with regaid to tho Piovinci.il Depart- 
ments of Agriculture. Have you followed their woik closely t How nctnilies 
' like demonstration and piopagnndn me carried on? I want to know whether 
>on arc in touch with the Piovincial Departments of Agncultme? — Wo are to 
a certain extent; I nin peisonnlly with ono or two Provinces and tho other 
members with otlioi Provinces. 

A.282S. When drawing up this piecis did you consult the members ot 
your Association? — Yes. 

A.2829. Has any member of the Association any knowledge of rural eco- 
nomics or rural conditions? — We have got a knowledge of ruint conditions, 
i but have not made n study of luial economics ns on academic subject. 

A.2830. Mr. Culvert: Do I gather from jour answer to Prof. Gonguleo's 
last quostion that your Association deos not inteiest itsolf in rural economics? 
— It has interested itself m rural economics; but wo have not got a know- 
ledge oi rural economics as studied, say, in tho colleges. 

A.2831. On pago 291 there is a note about tho nvoingo yiolds in various 
countries. Is that a fair sample of tho economic kpowlcdgo of your Associa- 
tion? — You mean the figures that wo have given? 

A.2832. Yes? — Wo have given these figures from tho different inferences 
that wo could get. 

A.2833. You have deduced from those figures that wo are not producing 
ns much as we should. Is that a fair fcnmplo of the economic knowledge of 
your Association? — T do not know wliotber it is economic knowledge, hut wo 
think that, because other countries aie producing nioro and tboie is a possi- 
bility of getting greater yiolds in these different commodities, tlioro is no 
l cason why. unless proved to the contrary, our country also should not coino 
to the same position as that aruved at in other countries. 

A 2831. Which do you think has a higher yiold in wheat, tho United 
States ot America or the Punjab 5 ’ — Wo oio talking of the whole of India; wo 
havo not specially studied tho Punjab wheat. But I enquired nnd found out 
that tho yield of wheat in tho Pnnjnb comos to about 17 to 22 maunds in the 
irrigated tracts. ’ > 

A.2835. Sn O'iui pu Itam: You enquired hom where? — Fiom the Lyallpur 
College students who hod come to tho Science Congress. 

A.2830. Mr. Calvert: On pago 292 yon say, “ we shall not only loso our 
hold (of tho export markets) with disastrous consequences to our agricultural 
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bu . t “Iso our domestic markets may be invaded by foreign pro- 
ducers ns they has o done m the enso of sugar.” Do you think those two pro- 
cesses can go on together? — I think the losing of the home markets would 
como subsequently, subsequent to losing our export markets. 

^ T ‘ Kamal' With reference to your roinnrks about a certain pro- 
dstns in 1 ?i? r °\ ntm0nts 111 t!l ° b ‘S'>or serriee being givon to dosorving candi- 
“ ° ,0 " cr groups (page 294) will you please tell me what 

n T dlffioult >' ? ls * statutory or is it under the executive 

ed 'i at 18 V* S,ay ’ ,l , 1 PP 0Slu K tller e is a man who has distinguish- 

cd himself hero at Pusa by seiontifio work, is there any inherent difficulty in 

noVm 3 ,°h„ P bWnE , ta | on Minister of a Piovmco for a superior 

post in the Provincial Service 9 — There is no statutory difficulty in tlicoiv 
but m piaitice we find that men heie are not taken up by the Provinces 3 ’ 

t = Y< v bavc ( ? one the Lee .Commission’s recommendations, 

1 presume 9 — Yes; we have * 

A. 2339 Tlioj have niado it perfectly clear that reciuitment for tho Agn- 
cultuial Service is non entirely in the iinnds of tho Ministers?— Tcs. 

t> ci" 2 *o 0 ' tbo . v choose they can obtain their recruits through the 

litblic Service Commission which lm«. now been appointed ?— Yes. 

- _ A.2841. Unuor tho circumstances is thore a clcar-cut statntorv difficulty? 
Ur is it only duo to the present operation of exceutix o rules 9 * Hn\o you 
ascertained that 9 -Tho difficulty is only in practice; it does not exm/m 
theory, 

A.2842 So it is only tho practice you haro to break down if you want your 
point to be earned?— Yes 


A.2843. On page 294, amongst tbe list of handicaps you cite tlio instance 
of lack of knowledge of cultivators’ problems on tlio part of tho officeis here, 
ion say Agncnlturnl Experts who ale reermted fiom abroad nio sometimes 
* inclined to transplant tho methods obtaining m thoir country without modi- 
fying them according to the local conditions and you quote tho instance of 
cattle bleeding by ciossing tbe country cowb with imported bulls. Your 
Association thinks that this method ol cross breeding is ontirclv on tbe wrong 
lines?— Without having dealt with the indigenous broeds by themseh es. it 
was wiong to havo paid so much attention to cross breeding. 

A.2841. Is there any other instance which you linvo in mind, broadly 
speaking, which could lio cited by your Association to show that lescarch work 
carried on by tho superior officers lime is on tho wrong lines? I want you to 
lie perfectly, outspoken P You moan tho research trorli done by tho exports 
The Association has had no definite instances pointed out by its members. So 
X am not just now in a position to say anything. 

A .2343 You have no particulai instance in mind?— Just now I cannot 
say. 


A.284G. It is a question of the interests of science; it is not a question 
purely of Subordinate and Suporior Sendee 9 — But tlio position is this. Un- 
less I am gnen definite instances by tlie members I am not in a position to say 
anything 


A..2317. I need not go into tlio scientific part of the question. I am just 
asking you to give an illustrative instance to show how the linos on which 
tho superior ofiicors are working do rot reflect the needs of tho cultivator? — 
I have not got any other instances just now but if you want instances that 
the moinbeis had in mind I can gixo them latei on. 


A.2348. I do not want to go into tho moiits of cross brooding, but this 
instance is quoted by you. just to show that tlioro is not that friendly co- 
operation and that cxclinngo of views between the suporior officers liore' and 
tho assistants when working on a pioblrm that is desirable; is that what you 
moan, by quoting this instance? I wish to make myself perfectly dear. The 
question I am asking yon is not whether tlieir method of cross breeding is 
light or your idea of breeding is right. You may be right or thoy may be 
right ; that is entirely a different question. But you cite this instance in 
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jour honest belief that the superior staff in their linos ot losemch aro divoiced 
from the needs and the minds of tho cultivators; is that light? That is tlio 
.honest belief of your Association ? — i'cs ; that is so. 

A.2849. And therein lies the germ of your complaint? — Yes. 

A. 2830. That tho snperior officers do not consult you or take you into 
their confidence when they chalk out their lines of research? — Yes. 

A. 2851. What you further desire is a fieor exchango of views? — Yes. 

A.2862. A moio friendly discussion, on and off, between assistants collec- 
tively or individually and the superior officers collectively or individually? — 
Yes. 

A.2853, Thorefoio the question ot comradeship only resolves itseli into a 
trocr exchange oi views uitli a moio friendly feeling? — Yes. 

A. 2831. Nothing further than that? How many membois aro theio in 
tho Scionco Section of yout Association ? — ] cannot give yon tho exact number 
‘but tliero aro about 40 or 60 members. It began w lth 4V members but now it 
has 33. 

A.2855. That you base iormed youi selves into nn association itself a lion a 
that yon aio beginning to have a sense of brotherhood * — Yes. 

A.2S50. Tho fact that you hnvo set yoursotves the task of taking up somo 
research woik, independently of the problems assigned to you by your supot- 
iors ior solution, itself shows that you desilo to work on a roluntniy basis 
apart from your oflicinl duties ? — Wo talto up soiontilie subjects for discussion 
at tho I* tun Scientific Association. 

A.2357. And although at the present moment you may not havo systema- 
tised and standardised youi lines of leseaich woik which you aro doing on a 
voluntary basis, still Hint «pmt ought to ho oucoiu aged?—' Yes. 

A.2833. To a man oi science this should bo rogaidecl as a henltliy sign? — 
\cs. 

A.2359- Sir Sanaa Ham: Whon you speak ot land being given by Govern- 
ment to unemployed students, whole aro tho lauds of which you mo think- 
ing; can you givo mo specific lists of lands which Government could distri- 
bute? — No, wo iiave no specific lists. 

A.2860. Tlum aic these Government lauds? — Wo undoistnnd tboio me 
-somo colonisation schemes undor Government and Government has got some 
lands. 

A.2661. Ho you suggest under your scheme that Government should givo 
these lands to students lov nothing as n gift, or should sell them, or vvhntf — 
\Ve have suggested that -tile prico of tho land should bo paid at the rato of 
about 3 per coni per annum and bo realised m the course ol 60 years, tho 
owner after this period holding flic land in fee simple, as is done for the 
landless in Ireland. 

A.2862. Ho you mean that Government should borrow at 5 per cent and 
loud at 3 per cent, because 6 por coni is tho Government rato now? — No. If 
no talco tho valuo oi tho land ns being 100, Government should realiso 180 
per cont in 00 years; that is our idea. 

A.28G3. Hut should Government do this with its own lands or should it 
buy tho land? — Uso its own lands. 

A.2801. But where are these lands belonging to Government? — You want 
-to know a speciho area? 

A.2305. I want to Have a list of fhe Government lauds which Govormnent 
could givo to you? — Wo have not picpurcd any specific lists of that kind. 

A.280G. Will you send me such a list? — Yes, if ft is available. 

A. 2867. I ask you foi it. Simo this Association has been recognised by 
Government, have you -ent tho piocecdings to Government P — Not nil tho pro- 
ceedings but wo send in, annually, -tho roport and tho exact number of mem- 
bers. 

A.2863. Aro von not bound to fiend the proceeding 1 '? — They have not 
asked us to send the piocecdings in -detail. 


Mr. N. V. Joslli. 



334 


Then it is their fault. 

A 2SG9. The Chairman: Have joti yoursclt come across instances a hero 
subordinate members of the scientific staff engaged in detailed operations 
m connection with some scheme of research have not been told what that 
scheme of research wasp — It is difficult to say because, so far as I myself 
am concerned, if the Head of the section did not tell me every thing. I went 
to hun and norned him until I got the information ns to why he required 
n certain experiment to bo carried out and why he did not wish other experi- 
ments to bo earned out, thus I got the requited information; but I find that 
other Assistants hare not adopted that practice; they hnvo perhaps not been 
encouraged to ask such questions, and therefore the complaint has arisen, 
from them ■ 

A 2370. Can you give mo a single instance in which Assistants, other than 
you yoursclt, have failed, either through lack of the necessary initiative to 
ask, tor information, or through lack of sympathy on tiio part of their chief, 
to inform themselves or be informed 8 — It would bo difficult to give an in- 
stance on tho spur of the moment. 

A.2871 I am only asking for a coneroto instance. Can yon give me a 
concrete instanco 9 — If wo have to give a coucroto instance, I think I would 
rather give it in writing later on than publicly hcio. 

A.2872. Then perhaps you would put in two typical instances Will you 
make a note of tliatP — Yes 


(The witne-> withdrew.) 

The Commission then tool, evidence tn the Central Province <, the United 
Provinces and Delhi from 17th January to SSnd February 1927. Tor the 
proceedings of meetings, except the evidence of Mr. G. S. Hardy and Dr. D 
li. Meet, which follows see Volumes VI VII and VIII. 
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APPENDIX. 

Tho Association is of opinion that a survey of tho cultivator’s problems 
should bo mtde through tho agency of tho Agricultural Organisers, t.c., (tho 
district and tub-divisional agnoultmal ofTieeis with tlio added function of 
enquiring fron'i and discussing with tho actual cultivators ns to their needs 
and tho difficulties the cultivators hare to contend uith). 

Out of tho problems thus surveyed tho problems requiring solution will 
naturally ho distributed by tlio Agricultural Department among Hb different 
-osperts. This practice should bo regularly followed and tho department should 
thus keep itself more in touch with tho actual needs of tho cultivators, than 
dircut its attention to experiments on machinery or manures which tho 
cultivator cannot afford to buy at present. That is what wo mean. 
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Saturday, February 19, 1927. 
DELHI. 


Present : 

The Marquess op Linlithgow. D.L. (Chah man). 


Sir Henrt Statelet Lawrence, 
K.O.S.I., I.C.S. 

Sir Thomas Middleton, K B.E., 
O.B. 

Bni Bahadur Sir Ganga Ram, Kt., 

0 I.E., M.V 0. 

Mr. J. A. Madan, I.l 
Mr. F. W. H. Smith. 


Sir James MaoKenna, Kt., O.I.E- t 
I.O.S. 

Mr. H. Calvert, C.T.E., J.O.S. 

, Piofessor N. Ganoulle. 

Dr. L. K. Htber. 

1 Mr. B. S. Kamat. 

3 S s 

] ( Joint Secretaries.) 


MR. G. S. HARDY, I.C.S., Member, Central Board of Revenue, 
Government of India. 

Memorandum prepared by the Government ot India on Tariff Concosricns granted in- 
aid ot Agriculture. 

The concessions giA-cn may ho classified under 4 main heads: — 

L Manures. (Item 9 of tho Statutory Import Tariff Schedule); 
n. Agricultural implements. (Ttoin 15); 

III. Dairy appliances. (Item 10) ; and 

IV. Water-lifts, sugar mills, oil-presses and paits thereof worked by- 

manual or animal pou ei . (Item 18.) 


These are dealt \\ ltli seriatim below : — 



from 
1894, 

They were’ mentioned for tho first time in the Toj iff Act, XVI of 1894, where 
they were shown as fieo from duty. Although tbeio is nothing specific on the 
point, their exemption is no doubt due to their same to agriculture. 

Chemical manures of eoitnin hinds were subsequently made free froin duty 
in 1898 in doforonco to tho nows of llis Majesty’s Secretary of State ior India, 
who suggested that chemicals which wore imported exclusively for use m, 
manures and could not be converted to other uses, except at a prohibitive cost, 
should be exempted from duty. When the general late of import duty was 
raised from 5 per cent to 74 per cent ad valorem, in 1916, it was at find 

_ _ • -1 1? -L !..l .......MM IwiLIa 4 n unnnft rtllfw 



Government to admit freo of import duty chemical preparations used ns 
manures whicli satisfy the conditions laid down in 189R and additions to the 
list of exempted manures hai e accordingly been made from time to time. The 
existing list reads:- — 

“ 9 Manuies, nil sorts, including animal bones and the following chemi- 
cal manures- basic sing, nitrate of ammonia, nitrate of soda. 
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muriate of potash, sulphate of ammonia, sulphate of potash, kainifc 
salts, carbo lime, urea, nitrato of lime, calcium cyanamido, mincial 
phosphates and roirtoiol superphosphates.” 

II, Api-icultural implements when consti noted so that tlioy can be worked 
by manual or animal power were liablo to the general rate of import duty, 
vis., 5 per cent up to November 1903/ Agricultural machinery worked by 
power othor tlmn manual or animal, however, came in free of duty as machi- 
nery. This position was considered illogical and certain machines restricted 
to purely agricultural uses but worked by manual or animal power were 
exempted fiom import duty in November 1903 by Notification under Section 
23 of the Sea Customs Act. It was also stated that additions to the list be 
made from time to time ns other improved implements como into use. Parts 
of exempted ngrioultur.il implements which can ho readily fitted into thoii 
propet places in the implements for which they are imported and cannot ordi- 
nal ily ha Used for purposes unconnected with ngiiculturo wero admitted to 
the concession in 1908 by «\ocutiie institutions 

In 191(5 an import dut> ot 2} pci cent ad talarcm was levied on machinery 
and component pnits worked by power ollici than manual or animal for the 
fust time, lint anricultin a! implements and parts thereof woikcd by animal or 
manual la bout weio retained on tho free list nt tho instance of the Secretary 
of State. The position before 1903 was tho*- reversed in 1910, i.< agricultural 
implements worked by manual or animal power wero allowed free while those 
worked by oilier powci had to pay duty nt variable rates. This anomaly was 
rectified by COuinieico Dcpni tmont Notification No. 0573, dated 2nd Ootobei 
1920, which extended the exemption to the ngjiculturnl implements and com- 
ponent palls to those worked by power, other thnn manual or animal.. Statu- 
tory effect wai given to this derision when the Tariff Schedules weie revised 
in 1921. 

Nev. Joiais of agricultural implements not ordinnrily mod loi pin pose* 
other than agriculture have been added to tho free list ninth now stands ns 
under . — 

“ 13. The following Apnoultmal Implements, namely, winnower*, 
threshers, mowing and reaping machines, binding machines, eleva- 
tors, e ced and corn ei ushers, clmff-outters. root cutteis, ensilage 
cutters, hoi so and bullock gear,, ploughs, cultivators, scanfieis, 
borrows, clod-crusheis, seed -drills. hay-fcdderK, hny-presxe-, potato 
dicgcis, latex spouts, spraying machines and rakes; also agricul- 
tural tractors; also component parts of these implements, mnehiue- 
oi trnctora ; provided that they can be readily fitted into then 
proper places m the implements, machines or tractors for w liieh 
they are imported, ami that they cannot ordinarily ho u*-c<l for 
puipo'cs unconnertod with ngriniltnio.”! 


III. Patr’j appliance . — When making suggestions in 1903 as to the agricul- 
tural implements to he exempted from duty, dairy machinery nnd appliances 
worn mentioned by the Inspcctor-deiiM-al of Agriculture, but tlieso nr ficK 
did not find place m tho notification eventually issued. 8ub«oqnontlv in 1°01, 
the Tnspoetot -General of Agricutfme specifically asked Umt dairy muchinen 
of every description might ho exempted, nnd tlie then Revenue mid Agriculture 
Department exploded tho view that tho dairy industry, which was an exten- 
sile one, should bo fostered ns far ns possible. As -a result, certain dairy 


' With , the exception ot watcr-Hfts, sugar mills, oil-presses and nnrts 
tueicot, 1 


t TJmloi Government of ludm, Finance Department (Central Revenues} 
Notification No. 18, dated 17th .Tone 1926, the following agricultural m/ieldnes 
nic also exempt fiom payment of import duly: — 

Ileot Pullers, Broadcast Reeders, Corn Picket'*, Corn Sholleis finlti 
Packers, BtalkCuttoro IT inkers and Shredders. Potato Pl’anfcis, 

, Lime Sowers, Manure Spieadeis and Testers. 
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.‘pphnncf's, when con^truoted -.o that they can be worked by manual or animal 
powei, weie exempted Like concessions (1) and (II) this concession was also 
continued m 1910 In 1920 pmts ot dairy appliances v, Inch can be readily 
fitted into then proper places in tho appliances for which they are imported 
and which cannot oidmanly ho used for other than dairy purposes, were 
exempted fiom duty and for the reasons explained in (II) above, the con- 
cession was extended m 1921 to tho daily appliances and component parts 
tv orked by steam or other pow er. 

The existing ontiy m the Tariff Schedule reads ns follows — 

“10. The lollowing Dairy Appliances, naiuelj, cieam separators, milk 
stenlmng or pastern mug plant, milk aeiating and cooling appa- 
ratus, churns, butter drjors and buttei woikcrs; also component 
parts of these appliances, piorided thnt they can be readily fitted 
into their proper places in the appliances for which they nro im- 
ported, and that they cannot ordinarily be used for other than 
dairy purposes ’’ 

In addition milking machines and sucli component paits thereof as can readily 
be fitted into their proper places in the machines and cannot ordinarily bo 
used foi. other than dairy purposes, have been exempted from import duty by 
the Central' Board of Revenue Customs Notification No. 7, dated the 5th 
February, 1927. 

IV. Tho exemption in favour of water-lifts. sugar mills, oil-presses, and 
parts thereof, goes back to 1894 (c./, No. 13 of Schedule IV to tho Indian Tariff 
Act, XVI of 1894). The Select Committee appointed to consider thnt Bill 
.observed . " We have exempted from duty water-lifts, sugar mills and oil- 
presses' as well ns all machines ordinarily used in the piocess of husbandry or 
for the preparation for use or for sale of the products of husbandly which the 
Governor-General in Council may by, notification exempt.” During tho gene- 
ral revision of 1921, at suggestion was made that the-exemption in respect of 
water-lifts, sugar mills, oil-presses and parts thereof worked by manual or 
animal power might bo cancelled but tho point was not pursued further and 
they still continue to he on the free list, while those worked by power other 
than manual or animal pay import duty either at 2i per cent, under item 
No. 61 or 15 per cent under item No. 90 of the Statutory Tin iff Schedules. 

The existing entry reads: — 

“ 18. Water-lift's, sugar mills, oil-prcsscs, and parts thereof, when con- 
structed so that they con bo worked by manual or animal power.” 
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Replies to the Qieslionnaire. 

Qvrsrtos 21 . — Taiiufs ani> Sea Fnricirrs. — Except m so far as the general 
tariff raises the cost of living in tiio cultivator to ft small extern, the Customs 
impoi tors’ duties do not seriouslj affect the prosper it} of tiio Indian cultivator. 
The Commerce Department memorandum* contains a list of tho many con- 
cessions gnoh to the agricultural industry, but of llreso it may be said that 
they iorm a patchwork of individual ideas ralhei than a carefully thought -out 
aud u ell-balanced scheme. 

2. I express no opinion as to whether it is desirable that all raw mater ink 
or accessories of the industry should ho admitted tree, but will merely indicate 
some 'of the directions irt which the ptc'cnl concessions full short of this 
standard. Item 15 of the Tariff which deals with Agricultural Implements 
relates only to certain specified instruments. The Government of India have 
goiiornlly proved willing to udd to that number nny that may bo In ought to 
tlicir riotiro whose piiimiry purpose is agiiculttnal Hut to innke additions to 
the list takes time, and concessions cannot legally he gu on with retrospective 
effect. An alternative com <-e’ would he to make all agiieuitural implements 
free without specifying nny by mime. To this llieie is the objection that it 
would tluow on Colics tors of Customs the onus of deciding whet hot a pauicnlnr 
article fell within the definition. Different decisions might lie git en at 
different porisi after n time the discrepancy would be discovered and the 
Coutriil Itoaid of Revenue would i.sstio a ruling, and in this way a body at 
case-law would glow up round the item. Nov, this is an iidmittccf defect in 
other parts of our tariff which 1ms recent 1} been tho subject ot f-evero citticisni 
ttom the Associated Chambers of Cotinneice, who have lomplninrd that under 
many heads the laiift itself is vague and that the case-law winch elucidates it 
is not aviiilnlile to the public. 

3. Items 1(1 mid 18 are similarly specific). Item 0, Mrtnuict, is specific only 
so far as chemical lwnmnes are eoneti nod, ntid m re 'pert of additions to this 
list the policy of Got eminent is to iuehulo only such chemicals m cannot be 
ordinarily used without further espouse for other purposes. 

1. Grain aud pulso are fiee, mid in so f.ir as they nre impmted for seed 
purposes, this constitutes it concession. Imports for food purposes only ueenr 
in considerable quantities when then' is ft shortage) in Tndin, c.g., in 1025-20. 
when wheat exports fell from 1.111,000 tons to 212,000 tons, 35,000 tons of 
wheat werb imported from Australia, so that freedom fiom duty can lmrdly 
bo regarded ns affecting the cultivator adverrely. 

5. Seeds, seedling plants and cuttings are liable to 15 per cent duty and 
imported materials u«cd for irrigation schemes r.ro subject to tho appropriate 
rate of duty. 

0. Other parts of the twill bearing indueclly on agriculture nre the duties 
on agricultural produce. As has been mentioned nWe, grain and pulse are 
iroe. Raw cotton is nlso free, hut comiMs for Urn most part of Kenya rotton 
of which about half is le-oxportocl. The other important itouw ate “ sugar,” 
“ fruits.” and “ vegetables ” and spices,” 

The specific duty on sugar (IK .J.S pop cwt. for white sugar ami Rs. J 
for hiownt is at present equir.ilent to nn ad t alaritn duty of about 37 * per 
cent. 

3. Tho duty on fresh fruits and vegetables » 15 per cent ami its jjse fiom 
5 per cent to this figure appeals to have bnd n definitely protective offer t since 
despite the rise in piifes, tho rnhie of imports Itn* dropped from IK 20 lakhs 
in 1013-14 to IK 174 Itikbs in 1023-20. 

0, Oil spiee> the duty is nlso 35 pei unit but in this enso the rate does 
not appear to hnvo had a deputing effort on tho import trade which 1ms 
rKcii from 03,7(H tone in 1033-14 (including 50,001 tons of betel-nuts) to 
70,000 tons (including 03,581 tons of betel-nuts) in 1025-2(5, The Customs 
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revenue from spices m the latter year was 60 lakhs, and the amount has 
ibeen increasing annually. 

10. The export duties affecting agriculture aie those on rice and jute. 
These are discussed m paragraphs 164 — 157 of the Heport of tho Indian Taxa- 
tion Enquiry Committee, 1024-25. The rates of duty are , — 3 annas a mnund 
on rice and Us. 4-8 por hale of 400 lbs. on raw jute. 

Question 26. — Stvtistics. — I would commend to the attention of the Com- 
mission tho method adopted m Burma for the pnepnration of the final rice 
forecast. The forecast is made at an annual conference presided over by the 
Settlement Commissioner at which the Collector of Customs and the leading 
rice merchants aie pre-cut. In Bengal tho jute forecasts are prepared oy the 
D liector of Agiiculture without the assistance of trade advice. They are thus 
mueli less accurate than they might be. They oro kept secret up 'to tho 
moment of publication, aie the subject of considerable gambling, and fre- 
quently oNouiso a dispiopoitionate effect on tho trend of prices. 
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Oral Evideneo. 

.A .2878. Th* Cfwiiman : Mr. IJuidy, you nrc n Member of the Control 
Board of Revenue and you iuo one of tiio two Members of tho Board?— Yes. 

A. 2874. Your colleague is In charge of accounts nnd yon, Mr. Hardy, arc in 
chargo of Customs matteis 9 — We dent with important matters jointly, but I 
deal principally and primarily with Customs and one or tw o other matters nnd 
my colleague primal ily with Income-tax. 

A.2875. Officially there is no divihion of responsibility : — No. 

A.2S70. What are the functions of the Board? — To administer the revenue 
collecting departments, of tho Government of Tndin, nt least the principal 
revenue collect mg departments, income-tax, customs, salt, excise nnd stamps 

A. 2377 Yon have provided us with a short noto of the ovidonco which you 
wish lo pnt hofoie the Commission, lias o you anything in addition to that which 
you have written wHoli you would like to say nt this stage? — 1 do not think so 
T am afraid this note lias been piepared hurriedly ns I got the Government of 
India’s memorandum winch was piepared by the Commerce Department only 
on Tuesday night. 

A.2878. Amongst other things, 1 think we should liko to have from you 
some measure of the practical difficulties involved in granting further con- 
cessions lo ague ultra ists in tho slmpo of free irnpoit mulct licoiibo or otliei 
flucli confessions. I take it that the principle oi allowing free imputt undoi 
control to approved poisons oi firms is established in India*— I would not raj 
that ; administratively we rather disliko giving concessions to people; we 
prefer that the concessions should ho for a particular auiclc, no matter bj 
whom it is imported. 

A.2879. Are there no cases in which perrons or films have certain facilitie. 
granted P — Yes, there are olio or two, hut vvo would like to reduce them as 
much ns possible, 

A. 2890. I take it that, broadly speaking, there is a conflict ot interest 
between the industrialist in India who wishes to he piotntod end the agri- 
culturist who wishes to import free of duty?— Yes; I .suppose there is a conflict 
in respect of certain at tides at any rate. 

A.2831, I suppose tho industrial concerns aro very active in pressing their 
case upon $<>u ? — Their ease is now dealt with b>' the Tariff Board when they 
aro actually asking for protect ion. On tho other hand, the demand for fret- 
entry for an article which is manufactured out here would presumably not be 
given by tho Government of Indio without considering tho possibility of Mich 
a concession damaging manufacturing interests here. 

A.2832. And who would speak on behalf of tho cultivator), m a matter ot 
that sort?— I suppose the routine proeeduro wonld Iw to consult the Depart- 
ment of Education, Health and Lands. 

A.2883. But it is a fact, is it not, that agriculture being in tho main a 
business carried on by small and detached units, agricultural interests are not 
likely to bo quite as vocal whom they conflict with those of industrial concerns 
us aro those of the industrial concerns? — I rnnnot remember any ea«e in which 
a concession proposed for agriculturists was dropped on nceonnt of th« exist- 
vineo of such vested interests. 

A.288I. Take the case of nitrate of potash. Aro you familiar with that' 
Nitrate of Potash, as you know no doubt, is used m. a manure nnd it is also 
capable of being used as the raw material in certain processes of mnnufiveture 1 
and I understand that there is a lax nprm nitrate of potash imported into 
India? — Yes. it is subject to tho general rate of duty as it is not one ot the 
inanities which hav c been definitely specified. 

, A.2885. Is that not a ease in which the inlet est of the nguenituribt n, rather 

likely to go by default? — I am not Mire that we hnvo ever hoard, until a few 
weeks ago, of any irapoi ts of nitrate of potash for nmnurial purpon-s, T am 
not sure whelk m we show tho figures separately in our Trade Reports It is 
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produced m very largo quantities in India and exported in very large quanti- 
ties also. 

A.2886 I do not wish to exaggerate tho impoitance of a particular case. 
I am only trying to get from you tlio general way in which your department 
and the othor departments concerned regard these matters? — Yes : tho imports 
for 1920-21 wo! c 35 etrt.; for 1922-23, 48 ewt.; 1923-24, 21 cwt.; and the next 
tn o years they wero nil .* 

A.2887. Mi. Cali ci t : What is the advantage of the import duty then if 
there is no import? — Tliero is no particular advantage in this case; it has never 
boon suggested that it should bo removed fioni the general list. “All other 
in tides not otherwise specified ’’ aio linblo to 15 per cent duty and I think it 
only a few weeks ago that somebody importing some nitiate of potash alleged 
to be for manurial purposes asked that it might be passed free, and it was 
merely pointed out to him that it was not on tho free list at tlio present 
moment. 

A.2888. The Chairman: It has also been suggested to the Commission that, 
for instance, berseem (Egyptian clover) seed might ho impOitrd under proper 
safeguards into the country free of duty. Would that bo a difficult matter to 
arrango 9 — I do not think so- but for what purpose would tho safeguards be 
required? 

A. 2889. As legards berseem I imagine there would be no need for safe- 
guards. 1 was thinking of a case whore tho seed might ho nsed for feeding 
purposes ns well ns for sowing? — Wo should prefer to have it free altogether 
I think. 

A.2890. You would try to mold leasing anything to tho discietion of your 
officers at the port 9 — Yes, that is so, because the institution of inquiries might 
bo embarrassing, moi cover thoy have not got the staff to carry out such 
inquiries I tlunk myself that probably a seed of that kind would have to he 
disinfectod on arrival. 

A.2891. Under another sot of rules 9 It is of course imported at tho 
moment, and the rules ns to quarantine or disinfection would apply to that? — 
I do not know whether it falls under those rules, but Sir James MacKenna 
would probably know . 

Sir James MacKenna: I think so. 

A.2892. ThcChairman: Do you often havo laid before yon representations 
ixom the Imperial Agricultural Department or Provincial Agricultural Depart- 
ments? Do thoy como straight beforo your Board? — I think wo very rarely 
gee such representations; wo get lepresentntions generally ftom importers. 

A.2893. In tho present conditions of development, would you expect tho 
interests of the cultivators as a whole to bo watched by the Departments of 
Agriculture? — I think so. I say we do not got representations from them, 
but wo have, I think, on a number of occasions hod representations from im- 
porters asking that a pniticular agricultural implement might be put on the 
freo list. Such representations me accompanied by tho support of the local 
Agricultural Department and very often the implement in question is added 
to the free list. 

A.2891. As rcgaids the importation of agricultural implements your exist- 
ing practice is to liavo a detailed list called the free list and various types, 


* India produces largo quantities of saltpetro and has exported annual 
quantities in iho last 5 yoms ranging fiom 0,000 to 11,700 tons. Tho average 
pneo was Its. 17 pel cwt., while for tho leiy binnll quantities imported (5 tons 
in 5 years), tho average price excluding duty w as Bs. 50 per cwt. It is highly 
likely that tho imports consisted of refined saltpotrc and that tho importer 
who rocoutly imported somo for manurial purposes into Madras roust lia\o 
been ignorant of the fact that ho could ha\o obtained any quantity at much 
lower piicos from tho Calcutta niarkot. The cxpoi t tiade lias fallen off consi- 
deiablj m tho last few years and there is no doubt tiaders would only be too 
glad to sell for industrial purposes. 
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aro put on to that list as they develop P — Bather ns they com© to notice on 
import. Theso implements eomo under item 16 in the first part of the tariff 
winch consists of items which aro freo of duty. 

A .2895. And you prefer that to tlio alternative method of granting freo 
import to agricultural implements, and of building up what you call a system of 
cnso-lnw in order to decido which implements may properly bo regarded as 
“ agricultural implements ” ? — Yes. 

A.289G. So that there again you aro concerned to ease tlio responsibilities 
of your offioiuls? — I do not know really if wo as a department or I as nn 
cx-OolIeetor of Customs would mind very much, but I think it is the importer 
really who is concerned because he does not know what duty ho has got to pay 
unless the specific article or at tides aro mentioned in tho list. Probably tho 
other method in ft way would tend to make these things easier for him, because 
if the thing was a genuino eftso it would got through at one© instead of its 
having to wait for a reference to ho made to tho Government for a notification 
to be issued or for tlio tariff to bo amended ; and tho tariff can only bo nmended 
ordinarily onco a year. 

A.2897. Sir James MacKcnna; I do not suppose you are prepared to express 
an opinion on tho suitability of removing tlio import duty on ngrioulturnl 
products or implements?-— Prom wliat point of view do you mean: from the 
administrative point of view, tho revenue point of view', or tho protective point 
of view? You have got to consider nil points of view. Wo have to consider 
the position at any rato from the administrative point of view. 

A.2898. You aro roally more concerned with tho application of tho tariff 
schedule which is laid dawn and you cannot express nn opinion on tho suit- 
ability or otherwise of getting rid of ft particular import dulyP — Wo are also 
concerned with tlio tariff policy in ro far as it is the basis for our revennes. I 
might say that tlio other departments of the Government of India would not 
initiate any change in tho tariff policy without hearing our viows on it. 

A.2899. Tlio particular point I wanted to put to you is that at present there ‘ 
is a 16 per cent duty on seedlings, plants and cuttings. I do not suppose you 
can express an opinion ns to tho advisability of getting rid of thntP — I do not 
think wo should lore very much duty ns things go at present. 


A.2DOO, SirJTcnr)/ Lawrence: What is tho revenue from those heads? — Tlio 
actual revenue is not recorded but the vnluo of imports of living plnnts, in- 
cluding bulbs and seed for so\ving, was only 1J lakhs last year; it ims varied 
between Its, 40,000 and Its. 2,00,000 in the last five years, which means a 
maximum revenuo of Its. 30,000 from the wliolo head. 

A.2901. The Chairman: That is produced from tho 15 por cent dntyP — Yes, 
on plnnts, bulbs and seeds. That would exclude oil-seeds whioh are recorded 
sopnrntely. This item should really he worded “ seeds not of herwiso specified,” 
but it soys “ seeds for sowing.” 

A.2902. Sii Thomas Middleton : Would it include garden seeds P — Yes it 
would ; that is probably what it mainly consists of. Seeds which are also grown 
as a crop in this country would bo shown under the head of that crop I think * 
for instance, grain, oil-seeds or cotton seed. 


A.20O3. Profnsor Gnnaulcc: Do you think power pumps should he entered 
m tho free list? I soo ordinary water-lifts, when they are constructed so that 
they ran be worked by animal or manual power, are free? — Yes. 


A. 2901 But I think power pumps are not freo P— No. they are 2{ per rent. 

A.29Q5. In view of the extension of irrigation, do you think power pumns 
should he allowed m free?— I think no should bnvo to enquire whether the 
typo of pump for that purpose is solely used for ngrirultmnl purposes or 


is nlso used tor other purposes. 


A .2900. I soo tugnr mills aro freo if they are worked by animal or manual 

mower, but they me not free when thoy are worked by power* 1 Yes 1 

tlmt is probably ft definite defect in our tariff. * > mh 
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A.2907 If jou allowed sugar mills workod by power to come in fteo it might 
facilitate groups of cultnators to go in for sugar manufacture?— Yes. 

A 2908 df i . Cvli cit' Am I correct in deducing fi om your nnsn ers tliat the 
lev? mg of duty on these items such as seeds and power pumps is merolj 
because yon are foiced to raise roienuo and is not a question of policy? — Yes, 
I think that is so I am not sure that tho removal of duty on them lias over 
been consideietl. Why tliej wore not selected to be put on the free list when 
tile tanff was framed m 1894 I cannot saj at this date. It was considered that 
certain items should be put on the fico list in oidei to encourage industry 
and ngncultuic m this country, but I suppose they did not tlunk of thoJo 
particular items, and they have remained subject to the geneial od talorcvi 
rate of duty ever since, which at that time, of course, was only 5 per tent but 
is now 15 per cent 

A 2909 The main leason for theso items of icvenue is financial stringency, 
not policy 5 — -Yes. I think so, though I would not say they were definitely 
selected to bo taxed for financial reasons but simply that their omission from 
the genual tax was probably not considoicd. 

A 2910 You have just issued a notification this month on daily appliances? 
— Yes. wc made some additions to them. 

A. 2911. Cheese presses have been omitted fiom that fiee list; I presume 
that is just an nccident ? — Yes. 

A.2912 We haio also lind ovidence that join depnitmont has such a soft 
cornel in its licait foi wild pigs that you havo put n special revenue on wire 
netting of 15 per cent® — That is not a special duty; it is a geneial duty. 

A 2913. That also is not policy; it is merely duo to finnncinl stiingency? — 
The position with regard to steal is diifeient from other items in the tarift; 
tlieie was a specially low' rato of duty on stiuctural steel before the Tariff 
Board sat and considered tho protection of tho steel industry, and then they 
selected particular items for protection; but wile netting falls under neither 
of those bends; it was never given any special concession as struotur.il steel, 
nor was it protected under tho heavy piotcctivc duties; it remains under the 
geneial duty of 15 per cent. 

A. 2914. We have had a lot of complaiuts about the fumigation of plants ; 
is that under you® — Tho actual fumigation pioce's is carried out in the 
Customs Houses. 

A.2915. The witnesses have complained, of honvy losses? — I have had to 
enquue into complaints of this nature and I gertbi ally find it conus down to 
this that the dame go is done not by the fumigation hut by the packing and 
unpacking, for which tho importer is responsible and not tho Customs House'; 
it generally is due to tho fact that the importer lias not made proper anange- 
inents for packing and unpacking his own plants. 

A.291C The Chav man: In answer to Mr. Cnlveit you suggested that the 
absence of cheese presses from n list of daiiying articles which have just been 
put on tho fiee list may ho a defect in that list. Apart from tho merit of 
that particular case, w ould you submit a list of that sort to tho Agricultural 
Department?— I think it is much more likely that the proposals would come 
from them. I can find out who did make those proposals, if you wish mo to. 

I am soiry to say I havo not the papers at the moment, hut ordinarily a sug- 
gestion of that kind would probably comp from tho department interested in 
piotecting a paiticular industry, and their list would probably be taken, 
subject to oui being satisfied tlmt tlioy did not include a lot of things that 
were commonly used for other purposes. 

A.2917. A slip of tho sort suggested mnj ocoui at any moment ® — Yc3. 

A.2918. Is there any difficulty in lemcdjing the matter® — Tlieie are two 
ways of lemedying it; one is to vary the taiiff, which is ordinarily dono only 
once a yoai by the legislatuie; tho other is by the issue of a notification which 
tho Government of India could do under their executive powers; that can he 
done at once and tho concession can nfterw nrds ho embodied in the tariff at' * 
leisure. 
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A.2919. Ib that by Order-in-Cotineil ?— No, it is by a notification by the 
Government of India ; the Sea Customs Act empower* the Governor General in 
Council to exempt any particular class of Roods from. duty. * 

A ,2920. A minor alteration of tho hind in question could bo roado in that 
fashion without nnj' delay or difficulty? — Yes. 

A.2921. Mr. Kamat : On poro 339 you say that tho Commerce Department 
memorandum conlnins a liet of the muny concessions Riven to tho agricultural 
industry, but of these it may ho said that " they form a patchwork of indivi- 
dual ideas rather than a cnrofully thought-out and well-balanced scheme." 
So, tlio department is aecordiug to you conscious that, after all, tho present 
tariff is a patchwork of individual ideas? — Perhaps, that is rather a taellws 
criticism of fho Government I havo tho honour to serve, but what 1 rather 
intended to indicate was that most of these concessions have resulted from odd 
suggestions from time to timo; tho MiRRostions haw been considered and put 
in, but thoro Jins never been, as far as I know, since the peneral tariff wa- 
re-imposed in 189? any pcnornl enquiry as to bow for we ought to po in wgard 
to assistance to tho agricultural industry and what concession-, no ought to 
give them j no < omprehonsive scheme has over been framed, 

A.2922. You ate conscious thnt now the time has arrived whan a compr.*- 
lionsivo list ot concessions has to bo tvoiked out and put in n whoduloP— Yes , 
T toko it that iv .is one of flu. objects of tho Government of India in appointing 
tliis Commission. 


A.2P23. In this connection also hnvo yon over felt another need ! loi 
instance, in fixing import duties on certain ngri< nlfurnl ronelnnery tho spun 
of tho Government of India is to give concessions in tho interests of ngri 
rulturoP— Ye i - 

A.29P?. But in certain cases is the object of these concessions fmtruted by 
tho railway freights? For instance, tho railway freight on Biignr cru-dung 
mills is very heavy as they arc ctniaeu as machinery? Whoso function is it to 
sco that your object in giving concessions is not frustrated by tho railways*' — 
1 do not quite follow how tho concession is frustrated. 

A.2925. I mean you allow sugarcane crushing mills to ho free of duty ?— 
Yes, but that dots not mean that they pny any heavier railway freights than 
they would if they paid duty. 

A. 2320. By reason of clarification on tho railways, however, sugar crush- 
ing mills, although they could bo easily carried oven in a brake van, nro elns-en- 
ns heavy machinery and charged high freight. Is not thnt frustrating yon; 
good intentions? — I am afraid that is n matter for tho .Railway Department, 

A .2927. I ask you whoso function it is to see that the object of the Govern- 
ment of India is not frustrated by tho railways by swung elasrificntion ? — 
“ Tho Government of India in the Railway Department ” I think is tho answer 
to that. 


A.UOS*!. Dot* not tho Commerce Department deal both with the*.e tariff 
concessions as well a-, with railway matter*?— -To tho Commerce Department 
has been assigned the (subject? Tariffs , which overlaps vory largely with the 
subject Customs, which has been assigned to tho Finance Dep.uiimmt mid i. 
dealt with by the Central Board of Ravenue. Hut the Cominetce Ropartmem 
does not deal with Railways. Tim Commerce Momher has nKo charge of tie- 
Railway Department, but only io that extent does the Common o Depart men- 
leal mlh Ratlwey*. Tho Member lias two department' under him- one i 
Commerce and the other ;a Railways. 


A .2929. But if something is wrong in connection nith rnlu.iv matters, k It 
not 1..« f« nettou to «ee f« H *--~Tt the function of hks department to deni with 
Itj J(e may net pcr.onally deal with a particular case. 


A.2939. Assuming the olijecl in view in import tariff has to be eo-ordirafed 
with railway inf and someone has to prevoru a goad object being frustrated 
whose function in it to act, to it? Cannot tl.e Comraeism Member do ifo* 

R^Ta^parTnlrp f ° UW; M 1"™* over his own 
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A 2931 Ceitaiuly? — I suppose his powers ate those of any Member of the 
Government of India over Ins own department. 

A 2932 l5o tlint if the Commerce Department weto to construct now a com- 
prehensne at heme Mich as tlint to which you alluded in your first remarks to 
me, could the Ootnnioico Member mo to both these matters? — Are you trying 
to got nt tins is tlieie any advantage to be domed from the fact that the 
Commeico and Hallway Dcpnilmcnts nio under the same Member!' i think 
the answer to that is " No.” 3 do not think the fact that the two departments 
are under the same Member affects tlio matter in the slightest. 

A 2933. So that there is no hope of relief in tlint diicction? — No particular 
hope in tlint dnection, no. 

A.2931 Speaking of the effect of esport dntie-, on agriculture, jou hare 
mentioned that the duty nt present on nee is 3 annas a nmundp — Yes. 

A 2935 Have you heard nny complaint that this duty is very heavy!'— No, 

1 believe it has been so for over 100 years. 

A .2030 You linvo lioaid no complaints thot it presses very heavily? — I do 
not remember hearing nny. 

A.2937. In the case of jute the present dutv is Its. 1-8 per lmlo? — Yes. 

A.2933. Can jou give me an idea whether jute could stand somo enhance- 
ment of that duty? — I do not think the duty 1ms reached such a height that 
the point of diminishing returns can bo snid to have been attained. But 
whether it is desirable to raise it nny further is another matter. 

A. 2939 Similarly, thero is a specific dnty on sugar now of Its. 4-8 per cvrt.? 
— Yes. 

A.2910. Yon sny that is equivalent to nn ad tnfoirm dnty of 37} per centP — 
Yes. nt the present prices. 

A .29 11. Have you heard nny complaints that it is a very high duty?— No 
seiious complaints. 

A.2912. Could not tlint stand a little enhancement? — Agnin the point of 
diminishing returns cannot be said to have been reached. 

A.291,3. Sir Henry Lairrrnee: On wrlint price of sugar is that calculation of 
37} per cent made? — I linso that on the import figures Tor Inst December. 

A.2914. On tho price that ruled Inst December? — Yes. 

A.2D1G. I was told rocently that it was about 25 per cent on present prices? 
— Possibly yon are taking 25 per cent of the gross price. I think tho present 
piiee of sugar is Bs. 18 to 11s. 10 duty paid at tho ports. The 37} per cent I 
have taken is tho equivalent of Bs. 4-8 on about Bs. 13-8. 

A.2910. That would bo nbout 33 per cent? — Yes, taking a rough figure. 

A.2917. Would you like to tell us anything about the complaints which have 
been made in tho pnpors of tho fact that sugar is being largely smuggled 
Through fieo of duty that is through Kathiawar?— I should prefer not to 
discuss the matter unless the Commission wish to press it. Somewhat delicate- 
negotiations with the Kathiawar State are iu progress. Wo do ronlise wo are 
losing a lot of dnty and steps are being considered to stop it. 

A.2948. Apnit from the loss of yonr duty do you consider there is nny 
injuiy to the cultivator from that importation*’ — I do not think there is anj 
serious injury. It is true that duty-paid sugar is being under-sold to a small 
extent ; but the difference in piiee is ouly ju«t Miffieieut to onnblo it to be 
Under-sold. At present, I think, they are finding a Jittle difficulty in under- 
selling. 

A 339 ID. It does not depress the price of pm®— Not appreciably. I think. 

A.2950. Have jou considered that? — No. It would do so. of eoiuse. if it 
continued. Still ns I saj, we are considering steps to put a stop to it^ 

A 2931. You are looking at it from the point of view of loss of revemio and 
not from that of tho inteiost of the cultivator; that is not your affair? — We 
are looking at it also from the point of view or the liiteiosfc of trade in other 
directions I do not think wo have consideicd the po-sibihty of the price of 
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sugar being depressed and thoroby affecting the price of pur. The difference 
in price between sugar iliat comes through Kathiawar and sugnr flinty pays 
duty in Bombay is small computed with the annual fluctuations m the price of 
sugar. 

A.2952. Coming to the point Mr. Knmftt raised about concessions for the 
importation of implements, yon mentioned this necessity of haring a well- 
hnlancod scheme. How do you suggest that such a scheme should he prepared* 1 
-—Possibly this Commission might do something in that direction. 

A.2059. Tt nil) require a pond deal of working out by officers in this eountiy. 
will it not? — Yes. J tliinlc the Agricultural Department might consider those 
agricultural implements which mo on the fieo list and make ns comprehensue 
it list as they can of articles which they consider should he added to that list. 
What happens at present is that all the recent additions to that list hare been 
the result of the importation of some now Ainei ican or British invention The 
importer brings it in lioping to got it through ns an ngrindturnl implement 
exempt from duty and finds it is not on the list and that he has to pay duty. 
Ho makes a fuss and the question is examined and (ho decision comes to that 
it should ho osempt ; and ro evcntunlly another item is added to llie list. 'Hint 
is the way the thing is done at present ; but possibly when tho Commission is 
in England they might collect a good deal of information ns to types of agricul- 
tural implements which could he utilised in India. Nomenclature is rathe- 
difficult in that connection. If you look nt the names or implements in this 
list you will see wjiat J mean, Tlmio are things like " Cultirntors ” (T lmvo 
never been quite sure wlmt a " Cultivator ” id, eiisitngp r utters, root cultcis, 
and so on. There are vnrious things still exempt by notification which may 
be added to the free-list in dne « nurse by legislation. It is always difficult to 
make a complete list of articles falling under n genctnl definition and liowottr 
big the list you cannot altogether avoid having several things which hnv» been 
left out coining along Inter nml claiming to he put in. 

A. 2031. Your suggestion is that the Agricultural Department should he 
called onto work out a detailed policy including, of course, the question of tho 
freo importation of seeds and plants and everything else that may he required 
to assist the cnltivntor* in this country? --Yes. I think the initiative must 
come from them. 

A .203“. Sii Gunyn Ham: Tt has been represented 10 us l>y implement 
makers in this country that they innnof compete with foieigu implements 
which are admitted fr<e because those implements are nmdo fiom raw mate- 
rials which have paid no duty, wlieiens people who manufacture implements 
in this country have to use j,iw material- which have paid a high duty of 
40 per Cent or something like that ?— -Vei y often lliete is a high protective 
duty. 

A .2950. WImt ineaxuiex would you propose in mitigate that hardship? — Tt 
is otic of the difficulties which always arise* front n pi elective policy. Dis- 
crimination in favi.ui of one imlnstiy is Very ,»pt to affect nnothoi adversely. 

A.2957. "Would jmt suggest am tiling in the way of n countor-iehnto, or 
something like that?— As a Customs officer that is not a ptoposal I .should like. 
It would he a very difficult propositi to work; it would he difficult to give a 
small manufacturer a thousand milts, nway from tho port a lobnte on steel lie 
i« U6ing for manufacturing his implements, 

A.205S. \Vhnt are the latest ordeis with regard to youi lelatimis with 
Indian States? Do you give n rebate to them on everything they import?--- 
No. A distinction must he nmdo between Tndinn Stales'iinring nosea fionticr 
nml those which have. As fur the fotmer class is concerned, wo do not 
giro rebates ejycpt to Kush mil and Jammu, hut States having a sen frontier 
are in a peculiar position and n« far ns they are concerned we h.vvo different 
arrangements w itb different State s. 

A.2959. Do yon not think that smuggling limy oc-mu through Midi States?— 
I should think it is quite* possible. 

A .20(30. ITow do you pintocf yarn self against that?— As 1 told Kir llenrv 
Lawrence, wo are very much eoneerned nt the moment about that particular 
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danger ami I should prefer not lo tl5rpu«t the steps no nro propovng to tnlo 
to “-top it Iloweier, no has Mho matter mitler con' idrration. 

A ‘-’JO] Hus \our deportment ronsidtrtd any preferential nminRemcm by 
u hit It \nu «ould charge more for imports from, my, Japan. then for imports 
ti ran Unghind on chnmml manure. mid thing-, of that «mtr— Not so far ns I 
1 non * 

\ -'‘">2 Ko prefi rent ini arrangements lmie yet Iren mod. t, ~ So. 

\ -!°G) In your list of nuinures you have not included sulphur, Do you 
h >if( lull dots on tint? Hint i« the Inen of nil '■iipcr-phn-phute-- 1 — That is 
"<< n* duty It is not free ns it manure hut ns n lewis fnt m iiuifnrlnrcs. 

A 2'*01 Is the t no of nee taming from Burma to Bengal it no duly 
harp. d c No. neither nti import not an e-quiil duty 

\ pmter.tlriien matluhory for infilling Mtgni tome m as tigrl- 

uitiiral m u blurry 6 ~In nny e.»n a only pay* n duly of 2} pci c. nt, 

S 1 ' 1 *) I i* out to know uhether maihinery imported for purpose- of refining 
sugar i el" >.(| a' .igm itltural mnehinofy ot no! ? — No, net Migur power 
on ' hint rj 

A 2'i>7 Do ton put a tariff on fiaitiliK, Canadian font mg for example, 
i huh it ik 4 to l.erp out mid animali? — Yes ; ifi per trnl Tt i- the ordinary 
p< neral rate of duly 

A.22t'r*. Would you not rla=s that eining.t agricultural lequireMenti-f — It 
n t. riatniy not an ngricnllurnl implement. The ngrieuHur.il implement is a 
trie it< in and not the ngritnllurnl requirement. 

A 2Mi'i. A’ii Tliitu ts Muhltrlan: In rtmueetion with the importation of salt 
r« tluri itiis preferential dti!ics s — No. 

A 2**70. What ih tho duty on roll coming from Aden? — H*. 1-1-0 n mound. 

A 2**71 That |r the same ns the internal diity? — Yes. 

A 2172 In connection with the rnli manufacture vhith is in pi unto hands 
hi M.idriw and Ilmnhav, r>ho maintains the bonded snn hoti-. The Goiem- 
a.i nt ii.amt.iin them 

A.217A lb* any change rrtontly been made in the handling of Mil lnarni- 
• act ure in Boudins : You reira tuber, T think, that the Indian Taxation En- 
quiry C’omniitlee made a reference to tho fort tliftt change < were required F — 
I base 'mi *lio*e paper* and my recollection is tint after going through tbo 
matter quite tboroughlv vie disagreed with the Taxation Enquiry Cemmitteo** 
ri i otaitu ii'h.ti.nn and derided that the Botnhav \ii-tcm rr.is . . good as. if not 
I., (t. r tli.vu. the Madras system which the Committee re s.miutnde.1 and no 
dteided ne: tu Interfere with tho formal, 

A.2‘*71. v o that the position remains ovitrtly ns it was Is fete the itport 
of the Salt Couimittor uf 1202 which mndo wmii.ar recommondatlons? — Yes, tho 
, o-ition in r< gard to certain mutters such n> tho method of voir-hmuji and 
<o on. 

A 2 ** 771 . #>*»» lUn.v Jaru rence; Where doe. the importid >alt now nme 
iriim Umud Kingdom, Aden, 1’orl Said, Hamburg, 3,ivc'-|>i>a!. Spain 

A .2070. I* the ma}ori(T of it Continental «all? — No; I i n giro you the 
5a>' ji.'t’s figures (lbST-SGl • United Kingdom, 101,000 toes; Aden, 183,000 
•on<'; C> mum, 10,000 tons; Spain. 48,000 ton'; Italinn Hast Africa, 31.000 
tens; Egypt, ll^.OOO tens; French Somaliland, J4,000 tons, 

A .2077. Of that, which is son salt and whith i< roel; unit — ^alt from Aden 
and Fort Said i* certainly sea wait ami T wrs under the impre .-ion that 
firman salt and Spanish salt was nl«o i ea salt. 

A.207S. So milv fho United Kingdom salt i* rook salt * — Ye- ; t think *0 

A 207P. In whith part of India is the imported salt consumed c — In Bengal. 
A»am and Bnnnn. 

A.2080 Is there any importation of foreign salt into Thimbnr-’ — No. 

I 

Mr. G. S Jlrrdy. 



34:9 


A.2981 Sir Thomas Middleton : The salt which is produced in Bombay and 
Madras does not, I understand, meet tho requirements of the consumers in. 
Bengal, Assam and Burma? — They are very conservative buyers, I think. 

A.2932. Jt is not merely a question of tho cost of shipment? — I do not think 
so, no. 

A.2983, It is a question of tho quality of the salt? — W'e had a very large 
quantity about 2,000 tons, of Tnticoiin salt lying in Chittagong for 3 year? 
which the owner could not sell in order to pay hts duty. We tried to see if 
wo could sell it at less than the duty but tbett* was absolutely no demand 
for it. 

A.2984. Sir Henry Lawrence: It is n mnttor of taste?— Yes. 

A.2935. Di 7 Jydcr: I undeistand yon esprc'Srrl the opinion <1 was not. 
here nt that time; that tho Central Board of Revenue has not accepted the 
iccommondntions of the Taxation Enquiry Committee. T suppose you refer to 
tho arrangements for the supervision of the salt nt Bombay? — Yes; I cannot 
claim very gieat intimacy with that particular matter, but my recollection is 
that in so far ns tho Taxation Enquiry Committee presided over by Sir Clmrle, 
Todhuntoi recommended that we should substitute the Madras system for the 
Bombay system, we decided that we would not do that. 

A.2986. May I, in icply, point out the fact that T know tluiso salt yolat in 
Bombay and I think yonr people in Bmubny do not know how much salt there 
is; if I score so energetic, f could take one or two coins without your knowing 
anything about it? — 1« that a fact 0 


A .2987. I know the Madras system is a little more elnboi ate and goe, mto 
details, but apart from flint tho Madras system is better in my opinion > — T 
say T do not take any personal responsibility for that decision. 

A.2938. I think the Taxation Enquiry Committee also recommended that 
tho tariff should ho made subject to an culmination by tin expert body. I)o 
you not think that tho time is now come when the Tariff Board should go into 
the question of tariff item by item?— I do not think it is tho business of the 
Tariff Board. ^ Tho Tariff Board is merely there to consider giving ilisotinu* 
noting protection to paiticular industries; it has nothing to do with the gene- 
iai tariff. 


A.23S9. There is no other body to consider that question in India and thy 
oniy expert body the Government of India does possess is the Tariff Board®— 
Would you any time tho Tariff Boiud is a body of experts in tariffs? 

*• «r. *»• you think that the Commereo Depart- 

inent of tho Government of India or iho Control Board of Revenue are capable 
ol subjecting the tariff to the minutest scrutiny P—J lm po ihni any opinion 
that I may express may not ho construed ns committing the Government of 
India on the subject, hut I Should like to sn> that I do not think the Taxation 
Enquiry Committee innao it pnrtienlatly clear ns regards the dnectiom in 
"k ,f h j y anted us to consider the revision of the tariff. W'e have lmd <> 

great deal of cnticism, and the question of revising tlm tariff is w gagin Mlie 
attention of the Government of India; but it is a nmtim- i 

.•xtromoly difficult to deal with in this partienlar sessim «Bh L 1 l W 
like the Stool Protection Bill and others , *' w ? 
inmate which involves a complete motion of tlio in riff nXi;^ il' 1 Y W * , 5) tft F'' 
token up in this legislative session, but " thin k 5 " 'V 
Government of India will consider, or rather me iXbWi'. JzSL l . 


j'Juihji mull iriijrn Jt not* . — v 

» ySJrf sr&*! f7i ta .w- to v** 


i - -i/u 
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The Committee may include also members alio hare served on the Taxation 
Enquiry Committee, members who have served on the Tariff Board and so on? 

A.2992. Di . Hydcr. X mny say that the idea was that the whole subject 
should at one time bo made ovei to the Tariff Board, with such additional 
members being added to it as the Government of India might think neces- 
sary ? — I understand tlint the Tariff Board has nlrendy n big programme before 
them and I do not think this general revision eoncorns them, nor is it in any 
way related to the purpose for which they were appointed, 

A. 2993. Coming to the note of your ovidence you say on page 339; "An 
alternative course would he to make all agricultural implements free without 
specifying any bj name,” and so on IVliat difficulty is there if all agricul- 
tural implements were made free without specifying any name? — From my 
point of view the Collectors of Customs would have to decide whether a parti- 
cular instrument was or was not free and different Collectors might decide 
the same question in different wnjs. That is really n matter in which we try 
to please the trade and if you listen to what the Chambers of Commorce have 
to say on the subject they would prefer to have the nrticlcs definitely specified 
rather than included under a vaguo item. I am not prepared to soy that it 
would be better from their point of view, but that is wlmt they themselves soy. 

A 2991. Taking the case of hand riee-hullers, they are not definitely specified 
m the schedule and they are subject to duty. My point is this : You say that 
a body of cnso-lnw would grow up round tho item and the Chambers say that 
the case-law is not available. Now take the case of your Income Tax Act. 
Bound about tlint Act there lias grown up a body of case-law, is not thnt 
so? — Yes. I suppose so 

A 2995. And you issue the rulings. Is theie any difficulty there? Why 
should not tho same procedure bo followed in tho enso of agricultural imple- 
ments? — I say the Associated Chamhcrs have complained about it. I do not 
personally sny thnt their complaint is a good one. hut they have complained. 
I think it is for you to consider which you would rather have, certainty or 
uncertainty 

A.2996. What is your opinion f — As a Customs Officer I would rather have 
it specific. I should then not have to consult somebody ns to whether a parti- 
cular thing can be used for any other purpose. 

A.2997. Is saltpetre imported free, or is it subject to any dutv? — I snid 
15 per cent; we hnvo nlrendy discussed that I think. 

A.299S. What is tho reason foi saltpetre being subject to a duty of 15 per 
cent? — Because it has not been exempted from it All articles not otherwise 
specified nro subject to a duty of 16 per cent. 

A.2999. Is that not specifically exempted ? — As I have already stated before, 
it is very rarely imported and I do not suppo-e it has occurred to anybody to 
exempt it. 

A.30G0. The reason generally given is that it might ho used for tho manu- 
facture of gunpowder : hut surely its agricultural use predominates? — I think 1 
quoted the figures : about o tons of saltpetre had been imported in five years 
so that could hardly he contended thnt it would have been prejudicial to tho 
interests of tho Government if it were put on the freo list. 

A.3001. Tho point in my mind is that there is no reason for the existence 
of this duty of 15 per cent on seedlings, plants and cuttings, because they 
might bo u=ed to improve a’griculturo? — The Commorce Department gavo 
you, in tlieir note, a list of tho things winch wore freo and all I tried to do 
here was to let you seo exactly how fnr tho concessions wc at present give fall 
short of the concessions on all the things which could ho conceivably used for 
agriculture ; that is why I have merely mentioned ono or two things hero on 
which concessions are not given, not that it has beon decided not to give 
concession but that probably it lias not been considered. The concessions we 
havo given have como np one by one and after having been considered they 
hnvo been either put on the free list or rejected. 
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A.8002. Would you not like tko Government of India in the Commerce or 
Finance Department t-o tnlco tho help of the Agricultural Adviser tv ho would 
be in a better position to tell jou whether a certain implement is for agricul- 
tural uso or not?—' It is our u-sunl practice to consult him. 

A.3003. Is this duty on sugar which works out to 37} per cent protective 
or revenue?-— Revenue. 

A.3001. Trojessor Ganpulce : Would you favoni tho idea of including scienti- 
fic apparatus, such as microscopes, in your free list? — J think wc might in- 
clude particular scientific insti ulnente. I think it would be rather dnngeroub 
merely to say that all scientific instruments should ho free. If wo did so we 
should ho faced with a series of arguments ns to what was and what was not a 
scientific instrument. 


A.30C5. For instance, scientific apparatus would bo necessary to equip 
Government agricultural colleges or rosonrch stations and so onP—I do not 
think that the exemption, of a limited number of particular items such a* 
microscopes as suggested by you would seriously ufieefc our revenues. But I 
do think that it would bo dangerous to say that all scientific apparatus 
should bo exempted. In that case Messrs. Tata and Sons, for example, might 
come forward and say thnt the whole of their plant consisted of scientifio 
apparatus and ask for thnt to bo passed free. 

A.3006. When I suggested scientific apparatus I meant things which were 
utilisod in tho laboratories for experimental purposes?— Our difficulty would 
be to find a satisfactory definition. 

A.3007. Jn putting the various agricultural implements and manures on 
your free list, do you know of any suggestions whioli canto from tho Agricultural 
Department, either Imperial or Provincial, in this matter? — Yes, I think some 
of them did come through them. 


A 


A.3003. Js it your practice to consult the Provincial ot Imperial Agricul- 
tural Departments in these matters?— Yes. As I said the initiative is gone- 
rally taken by tho importer who, if ho finds he lum to pay a duty on a parti- 
cular thing, applies to tlio Collector of Customs, and the latter after satisfying 
himself that tlio case is a genuine ono, sends it on to the Government of India 
who in their turn consult the Agricultural Adviser 


A.3009. The Chau man: Could you let us hear whether cheese pre-'cs weie 
excluded front tho tariff schedule on the initiative of the Agricultural Depart- 
ment, or in consultation with them?— Tlio Inspector-General of Agriculture 
on tho 1st of February 2001 wrote to the Government of India thus: '* J Imre 
the honour to suggest that dairy machinery of every description should be 
exempted from import duty for a very largo trade in butter and milk pioducts 
is developing. The industry nffects the agricultural community. Cream 
separators are largely used in remote villages.” Then lie was consulted un- 
officially nnd he said in reply: 11 Many dairy appliances which are imported 
os such can be u«od for other purpoics and it is unlikely that tho Finance 
Department would allow tho inclusion of null a thing in tho fice list. It is 
unnecessary porhaps to press for theii inclusion as with nntivo enterprise thov 
could an many cn«cs be niado in tho country. 1 send herewith a template 
catalogue of dairy appliances and machinery which shows how great the variety 
for including the following in the free list: Cream sep.i- 

ot asm £&£& : £ £•“ m: ■ «“ — «"■ »«<■» 


. *};^ 01 !* I bonder «rli otlior additions comidored 

bj tho Agrittiliiirnl Dcpartmont?*— TJio°6 ilonis \s 01 ►)»,» innf +>»«* *1- 

Inspeotor-General of Agriculture scut up ; they did not hwlSe E-e nLcs 
and apparently no ono lias ever asked for cheese presses to be Included since 

A.3012. In a case where your department took the initial sfens «o.,w 
automatically, as a matter of office rauline, mil, mil a suggeibij 1 ef IlSwrt 
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•to tho Agricultural Advisei ?— Yes, I think the Government of India would 
always consult him. ' 

A.3013. Sir Thomas Middleton • Yon mentioned just now the ease of the im- 
portation of Tuticorin salt which was unacceptable to -the Bengali consumer. 
I think it is well-known that Bombay and Madras salt docs not go into Bengal 
or Burmnp — A certain amount of Bombay salt docs go into Bengal but the 
salt is rather of a duty brown coloui. 

A.3014. I was going to ask you ulietlici you have any mfoiniatioii about 
N 01 them India salt, does it go into Bengal 8 — Not \eiy much I think 

A.3015. Is it becauso of tho carnage or because of the quality? — I think 
probably it is both now. As I saj the Bengali is conservatire; he has got 
used to a particular class of salt and ho does not like to change it, and I 
imagine also that the railnaj fi eight must bo a serious consideration in this 
matter 

(Tho witness withdiou.) 

JThr Cumin t is- r i II, ei adjourned till 10 o’clock on Tuesday, the 22nd 
Tehiuary 1927. 


Mr. G. S. llntdy. 
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Tuesday, February 22, 1927, 
DELHI. 


Prerent ; 

Lxwkence. K.C.S.T., J.C.B. (Ohaii mon). 


9if llntov Staves- 

Sir Thomas Mumiwton, K.B.E., 
O.B. 

llai Bahadur Sir (Jan'oa Ram, Ivt., 
C.T.E., M.V.O. 

Sm Jampb MacKvsna, Ivt., C.T.E., 
T.O.S. 

Mr. J. A. Mahan*, l.C'.S. 
Mr. b\ W. H. Smith. 


Mr. IT OAi.vmT, C.I.K., I.C.S. 
Professor N. GAN'oui.rr. 

J)r. L. K. Itviaai. 

Mr. B. S. Kamat, 

| ftcactarii'i.) 


Dr. D. B. MEEK, M.A., D.Sc., O.B.E., Director General of 
Commercial Intelligence and Statistics. 

Memorandum on Agricultural Statistics. 

The most convenient starting point for n history of Agricultural Statistics 
in India is the despatch of the Secretary of State No. 25-R., datod 4th 
Slay 1882, with which were forwarded n set of agricultural tables compiled 
by Uio India Office, from the statistical information fumibhod in provincial 
land revenue returns and Administration Reports. Tho course of compilation 
had revealed tho fact that greater uniformity in the method of compilation 
and grentei accuracy wore nccesMuy, and tho Government of India wero 
ashed to effect such changes in tho forms .is would ennblo information of a 
uniform clinraotei to be compiled for AU-India. The matter was considered 
at a Statistical Conference held in 18S3, and iovimmI forms and iiihtrurtioim 
woio issued to Local Governments and Administrations; it was nlso decided 
with tho approval of the Secretary of State that tho Rovonno and Agii- 
cnlturo Department, one of wlio-m duties lmd been defined to bo “ tho 
more complpto and systematic ascertaining and rendering available of tho 
statistics of vital, agricultural and economic facts for every part of India, 
in order that Government and its officers may always bo in possession of an 
adequate knowledge of tho nntuinl condition of the country, its population 
and its resources,” should undertako tho compilation and publication of 
these statistics, Accoidingly, tho Agricultural Tables relating to India wero 
compiled and published lor homo years by that department, Other dcpait- 
monts of tho Government of India wero also publishing statistics relating to 
subjects under llieir control, but it v ns soon felt that tho disconnected 
manner in which Indian statistics aero being compiled and issued by vaiions 
departments of tlm Government of India sorioiihly detracted from thoir value 
and that their intelligent examination, collation nml itttorpiotntion were 
nceessniy to render them ns useful as they might ho. In 189. - ), a Statistical 
liiiicau was tboroforc foimod an dor nn independent officer with tho design- 
ation of Director General of Statistics; and tho statistical work of tho depart- 
ments of tho Government of Tndia was entrusted to him. Ho was to com- 
pile and publish tho statistics in his name and on his responsibility, but 
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tlndoi tho general guidance anti control of the department concerned. Tins 
arrangement continued till 1903, alien the Statistical .Brandi was merged 
in tlio non office of the Director General of Commercial Intelligence. After 
a feu jeaib it uns felt that the tno departments of Statistics and Commercial 
Intelligence could not, consistently uitli ofliciency, he combined under a 
single officer. In 1814, a separate Department of Statistics was therefore 
created. But tins separate arrangement was short-lived ; in December 
1922 the Department of Statistics uns amalgamated with the Commercial 
Intelligence Department. 

2. Agricultural Statistic t, Volume /. — The statistics compiled by tho India 
Office referred to above, briefly stated, dealt with the total area of each 
Province and district, the cultivated aica and waste lands, tho latter head 
being further sub-dmded into culturable nnd unculturablo, tho area occu- 
pied by the principal crops m each Province and district, and the incidence 
of land revenue per head of population and por unit of cultivated area. The 
chief defects which wore noticed at the tune of compilation by tho India 
Office wore, firstly, that tho figures undoi tho same bending did not always 
mean the same thing in all the Piovinces, and secondly that only a little 
more than two- thirds of British India was brought under the scope of the 
returns. To illustrate the first point, •* cultivated aiea ” in most Provinces 
correctly lucludcd areas under cultivation which wore not assessed to land 
revenue, but same Provinces excluded such areas from ib 0 area andor culti- 
vation , and showed them under area nnculturablo, os information regarding 
those tracts was not available with tho rerenuo agent; y. Again, in most 
Provinces “ cultivated area ” meant the area actually under tlio plough, 
but in others it included pasture, meadow, and fallow lands in ocoupation. 
The vnluo of the statistics was seriously impaired also by tho second main 
delect noticed, tic., that tho returns did not mcludo ail parts of oven BntisU 
India. Thub Bengal which has no revenue agency in each village was com- 
pletely left out of the returns; tho samo was tho enso also with tho perma- 
nently settled tracts of other Provinces, nnd with tho area of tho Indian 
States, both within and outsido the British Provinces. Tho subsequent 
history of agricultural statistics in India is a rccoid of the attempts made 
to introdneo uniformity and comprehensiveness in tho returns for encli Pro- 
vince and to improve tho manner of their compilation nnd presentation. 
The subject was discussed at various committees nnd conferences, but progress 
had to bo slow, for tho problem was limited by the varying requirements of 
tho revenue systems obtaining m different Provinces. Iho provincial needs 
were obligatory, sinco tho rovenue system demanded that certain items 
should bo kept separate or grouped togotber; tho requirements of statistics 
had therefore to he limited by tho exigencies of administrative convenience. 
Tho statistics are therefore a compromise between whqt is ideally desirable 
and what is actually attainable. Tho notes and appoqdices in the agricul- 
tural statistics volume indicate how for it has boon possible to evolve a 
uniform system. 

3. Development . — It would be unnecessary to trace the progress achieved 
till now in tho improvement of theso statistics except in tho briefest mannor. 
Tho forms now used in agricultural statistics are practically those proscribed 
in 1891; Appendix II shows the chief additions or changes made from time 
to timo. The principal of tlicso may bo mentioned here for convenience. 
Beginning from tho volume for 1894-93 the table on 11 Price of Prodnco ” 
was discontinued, other arrangements having been mado to secure a record 
of prices Prom tho volume for 1896-97 a summary tablo was introduced at 
the beginning showing tho fignres foi British India relating to eaoh tablo 
for a series of years. Prom 1901-02 the table on " Varieties of Tenure 11 was 
abolished. Beginning from tho volume for 1912-13 tho summary tables were 
expanded and a table on world crops added. A series of cbaits was also 
introduced from that timo to illustrate tho trond of the development of 
agriculture. With effect from 1919-20 the tablo on *• Ttansfer of Land ” 
was abolished, and a new table on '* Hanvst Prices ” introduced; in addition 
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tho (a bio umlbr “ Olnssific.ltiou of Aron ” was amplified and tlio area under 
“Iriigatioii ” shown separately. 

'I. Wlioi, the tables woro fust p, escribed it was intended that they tliould 
be restricted to nions for which nccnralc letums xxoro obtainable, i.c., Ui 
nioas which possess n ficld-to-fiold lecord and a village staff, tho area for 
which no returns exist being eliminated by deduction from tho total. The 
area bhown under the latter head was net inconsiderable, ami it was foil to 
be a sorious defect in tho statistics. The that exception to fbo above prin- 
ciple had to bo made in the enso of Bengal, which in the absoneo of snivoy 
and village staff, must olhcrxxiso have remained a total blank iu tho volume. 
Tho principle was therefore introduced cf admitting estimates based on 
local enquiry and knowledge. There were, how ex or, gaps still, mid m 1906 
the Government of India nskod other Local Governments to folloxv for those 
tracts for which accurate info, motion was not available, the sj stout already 
adopted by Bongnl. At present, thoioforo, wo hnvo comploto statistics for 
the whole of British India based on actual me.ismemcnts and supplemented 
by estimates. Those estimates nno improving in accuracy with the progress 
of cadastral surveys. 

5. From tho voiy outsat figures for both Provinces and districts xvoro 
shown in tho tables. From tho volxiino for 1921-22 tho district figures lmvc 
boen abolished altogether as a ino.isitn of economy. 11 ho nuinbor of yoors 
for xvhicli figures woro shown 1ms vntiod fioin limo to timo. At present tho 
provincial figures aro confined to the last five yearn. 

6. The poriod to which tho letums of agricultural statistics rofoirod was 
not for u long limo the same in all cases. In some Piovinces they referred 
to the fninncinl year and in others to the agricultural or lovcnuo year of 
tho Provinces, lu 1919 the returns were brought on to tho same pmiod for 
most of llm Provinces, tho year ending 30lh Juno being adapted ns tho agri- 
cultural year. Tho exceptions are tho Central Provinces unci Assam, xvho 
prepare all their returns for llm year ending ills! May and 31st Match 
respeatixely, and Bombay, which piepaics letums relating to tlio lalilo on 
laud revonuo for tho year ending 3Ibt July. 

7. Agricultural Statistics, T'ol. II . — Tlio earlier issues of AgtioulLnrul 
Gatislica incorporated figims relating to such Indian Slates as furnished 
tho roports. The statistics for tiro Myoro St.xto xvoro available from the 
"very beginning. Gradually each othor Indian Slates ns had the requisite 
agonry to tolled the statistics began io supply figures tegarding their blnlcj, 
and it was soon found necessary io deal with thorn in a separate section 
(Part TF) of the volume. By 1901, the number of reporting State.) had suffi- 
ciently jnOi cased to justify a sopnintc publication regarding Indian States, 
styled Agricultural Statistics, Volume If, JiffoitR have been made at xnri- 
■oiw times to imircaso tlio numbei ol icpcilhig Sl.itcs, but the icturim aro 
fiutely voluntary, and (hero is still ti con* idei nblo moa which is not included 
in llm publication. The fitnlisties aio also far leu accurate and tomplolc than 
thoso of British Provinces, 

8. General . — The Statistics of nica as tnr ns British Provinces aro con- 
cerned arc, on tho whole, fairly necumte, and them is little sropo for 
improvement. In most of tho Provinces them osiil a fiold-to-ficld record find 
a villugo slnft, capable of reporting the area Under crop with gloat accuracy, 
For permanently settled t tacts, liOw'cvci, (Bengal, Bihar and Orissa, parts 
of Madras, the United Provinces »xml Assam) wlieio tho figures aro based on 

1 estimates, and not measurements, tho statistics am not as reliable. Another 
sourcci of error in the aica figures is tho practice of mixing two or mom 
crops in tlio same field; tho ruapcctivo auas under different crops have, in 
Mich cases, to bo based on estimates. 

9. Tdvcstoehi — Tho collection of alntislicu regarding Im-stock was under- 
taken at tho instance of the Becietniy ol Slate, The forms iu which they 
weio to ho furnished were laid down nt tho Statistical Conference of 188-1, 
ami these statistics have heon reguJatly published in Volmno t of the Agri- 
cultural Statistics. They mo now based only on tho results of annual or 
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'quinquennial censuses, but when tlioy wore slatted, there wns llio same tlilb- 
cultj regarding permanently -settled tracli as in the ease of niea statistics, 
ms., the abseneo of an agency to collet t flio figuics. Even in Provinces which 
possessed tlio necosaaiy organisation the statistics aoio far from acenrato 
as ill boino cases a eonsns wn« complet'd only within the collide of thice or 
four years. Nor note tlio methods of onumeintion froo from defects. Some 
Provinces again took an annual census while others lmd a quinquennial cen- 
sus. The livestock figuies of Bengal had to ho estimated till 1912-13 when 
the Province took its first cattle census. In Bihar and Orissa a Census was 
takon in 1013-14. But still the methods of collecting the data licro not 
unifbrm, nor woio they collected at the snmo time for all tho Provinces. In 
*1916, tho Government of India after consulting Bocal Governments and Ad- 
’mimstratibns decided that a gcnoi.il census of cattle should be taken 
’throughout British India beta con December 1919 and April 1920, and that 
'this eonsns should bo repented quinquenninlly. The co-operation of Indian 
States was also invited and several States took pnit. Tho results were pub- 
lished in a pamphlet foim in 1921. Prom 1019-20, therefore, tho statistics 
eftn ho regarded as more satisfactory, but, oveept in the case ot Provinces 
which take an annual conotis. the figures hare to bo repented till the eonsns 
is taken again at tho end of the quinquennium. At present tlio Control Pro- 
vinces, Manpur* and Burma take tho census annually. The second eonsns 
has taken place in nil tho Provinces but not at the snmo time, ns Bengal, 
had, owing to financial sti i agency , to postpone it till 192G, while, on tho 
othei hand, tho Punjab cm tied it out leforo the end af tho quinquennium. 
A larger number of Indian States took pait in the second eonsns. 

10. Tea Statistics . — Special Statements lcgnrding tea, coffee, cinchona 
and cotton cultivation in British India and Indian States used to ho compiled 
by tho Department of Finance and Cowncrco and published in tho volume 
“ Statistical Tables rolating to British India.” Tho statistics of the produc- 
tion of tea which related to tho calondar year were obtained from tho owners 
and managors of tea estates tluough the distiict officers in foims prescribed 
foi tlio puiposc. Tho method of collect'd! is nt present tlio same hut consi- 
derable improvements liavo been effected iu these statistics through tho help 
of non-afficinl bodies liha tlio Indian Tea Afsociniion and tho United Planters’ 
Association of Southern India. lVlioio j>o leporls nro icceivcd from estates, 
estimates arc made by local officers but before accepting theso estimates this 
department makes a further attempt io obtain the actual rotnrns by direct 
couospondenco with tho non-rcpoi ting estates and in many cases, with 
successful results. 

11. <7o//cc Statistics . — Tho early hi.tory of these statistics is tho snmo ns 
that of ton. Tlio luothods of collecting the information nro albo tho snmo. 
Oiiginally tho statistics related to th v calendar year but in 1909 it was 
decided that theso statistics should be piepnred for tho year ending 30th 
June which coriosponds fairly clo-cly to the coffeo year. Tho change took 
effect from tho statistics for 1908-09 whu.li wore issued ill 1910. There were 
no issues for tlio years 1910-11 to 1918-19 ns it was felt that tho information 
supplied was very inoccuiato. Tho statistics bnvo been renewed with effect 
from 1919-20 in a slightly improved form. They cannot even nt present bo 
said to he very satisfactory and much impiovomcnt is possible in tho accuracy 
of these statistics. As a record of total production of cofico in India they 
nro dofcctiro in that thoy do not includo plantations of less than 10 ncrcs. 

12. Rubber Statistics . — Tho first statement icgniding rubber production 
published by this department related to the year 1919. Tho form and the 
methods of collection nro practically tho snnto as in tho caso of tea and coffee. 

Tea, Coffeo and Itubbor statistics non appear as supplements to tho Indian 
Tiadc Journal . 

IS. Quinquennial Report on the Average Yield of Principal Crops— A 
provisional report on tho yield per aoio of tho principal crops oultivated in 
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India was first compiled in 1802 from various statistical publications avail- 
able at the time, such ns Agricultural and Settlement Reports, Crop Foie- 
casts, Garettoeis, teplies to tho enquiries of the Famine Commission, etc. 
It was decided that theso estimates should bo lovised periodically and for 
this purpose a system of experimental rrop cuttings was proscribed. These 
experiments are tho basis, though not in every case tho sole basiB, of tho 
l ovision of tho standard estimates. Tho instructions for tho preparation of 
theso returns aro that tho estimates given should bo that of tho average out- 
turn on average soil in a yenr of asciago character ns deduced fiom 
considerations of the information obtained or experiments mado during tho 
period under review; so that tho estimate of tho nveiago yield multiplied by 
the area might giro an approximation to tho total yield of crop in an 
nverngo yenr. The results of tho revision of tho estimates nro published at 
the end of every five years. If duiiug the period under review, there were 
exceptionally good or bad sonsonB, the fact would not nccessntily affect the 
standard estimates unless thoio aro reasons for believing that tlio figures 
previously adopted ns estimates of nverngo yield in an averago year were 
fixed either too high or too low. Tho chief object of quinqucnninl reports 
is not so much to show tho outturn per acre during the particular period as 
to help in, arriving at what may reasonably bo considered as a normal out- 
turn in a* yenr of averago crop. Separate estimates of yield are generally 
maintained for irrigated and unirrigated tioots. Tho averago yield in each 
district as well ns for the Province, is given in tho publication. 

14. Crop cutting experiments have till lately been mnde gonernlly by the 
District Revenue staff. Tn 1913, on an examination of tho reports of tho 
quinquennium ending 1911-12, it was recognised that the results o( the 
experiments as conducted by the district revenue staff were generally nn- 
rcliablo. A change was accordingly made in 1913 and instructions wore 
issued by the Govern merit of Tndia, to omploy, ns for as possible, expert 
officers of the 'Agricultural Department in tho conduct of theso experiments. 
Tho new system was introduced in tho quinquennium beginning 191G-17 
mainly ns an experimental measure, bnt in tho mnjority of provinces the 
change could not be fully carried out, principally owing to insufficiency of 
■staff in tho Provincial Agricultural Departments. These experiments, if 
they are to yield rolinhlo results, should be carried out in larger numbers 
and under the supervision of trained officers of the Agu’cultural Department. 

15. Crop Forcratfi . — Tho Statistical Conference of 1883, reforred to pre- 
viously, also discussed tho question of issuing crop forecasts for tiro informa- 
tion of the public. Tlioy roenmmonded that tlio Agricultural Departments 
should endeavour to give tbo public an early forecast of harvest prospects 
ol crops of commercial value. Tho Government of Imlin accepted theso views 
and commended tho proposal to the consideration of tho Local Governments 
and Administrations. About tbo same timo tbo Secretary of Stnto, at tho 
instance of a leading Liverpool firm interested in tbo wheat trndo, recom- 
mended the publication of information regarding crops in India somewhat 
on tho lines ndopted by tbo United Si nils of America Department of Agri- 
culture. Accordingly in 1884 the Government of Tndia issued a circular letter 
to Local Governments and Administrations requesting tho preparation of 
forecasts of tho wheat crop. It was nlso stated in thp circular that the 
experience gained in attempting to secure continuous information as to the 
character of the wheat crop would lcn.1 tho Directors of Agriculture to for- 
inulnto and perfect a system applicablo to other crops of commercial import 
ancc. In tho following year, nftor considering the views of Local Govern- 
ments, the Govornmont of India issued orders to tho Piovinccs concerned, 
to extend tho forecasts to cotton, oil-seeds, rice and juto on tho system 
adopted for wheat, Dotailed instruefions icgai ding the preparation of fore- 
casts w-cie nlso issued in continuation This was tho beginning of crop 
forecasting in Tndia. At present forecasts are issued for tho following crops 
—-cotton, juto, wheat, rico, sugarcane, winter oil-seeds (rape and mustard and 
linseed) sosamum, ground-nut, castor and indigo. Of these the jute forecasts 
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are now' issued by tho Dircctoi of Agi:cnltnro, Bengal, and the method of 
estimating tho outturn is also not tho sa’se as in tho enso of other crops. 

16. The framing of nn estimate of tho outturn of n crop depends on three 
factors — tho aron, tho standard normal outturn por acre, and tho condition 
estimate. 

(t) Area — As regards aroa it has niioady boon noticed that in villages of 
most Provinces thero exists nn agency capnhlo of reporting tho ncrengo of 
crops nith accuracy wherever fields linvo boon mapped and snrvoyed. In 
respect of permanently sottlod tracts and areas under mixed crops, tho statis- 
tics are not as reliable. 

(it) The second factor is the normal outturn por acre. It has already been 
noticed that tho department ontrnsted uith crop forecasting work in each 
Province maintains a record showing tho average yield per aero of principal 
crops based mainly on tho results of erop cutting experiments. 

(tii) Tho third factor is the condition estimate, i.c., the fraction represent- 
ing tho relation of the crop reported on to tho normal crop por acre. This 
estimate is in the fust instance framed by tho Village Accountant or Patwaii, 
ns ho is cnllcd or an official of similar standing by moans of “ anna notation," 
i.c., tho condition of crop is estimated to be so many annas highor or lower 
than tho normal crop. Tlio nnna notation, however, does not follow a uni- 
form standard in all ports of India for. in eeitnin tracts 12 nnnns may 
ropresont a normnl crop while in another 10 nnnns may represent tho nor- 
mnl. Owing to this diversity of practice in different tracts it was considered 
ndvisnbto to use tho American system in tho published forecasts under which 
100 denotes tlio norma! yield. Tho Pnittaris, however , are allowed to follow 
their own method ns it is considered that tho introduction of a now system 
a ill only confuse tho estimates mndo by them, but the nnna notation is 
converted into a porcentogo estimate according to tho American system 
either ljy tho distriet officers or by the provincial forecasting authority. 

17. It u ill bo seen from tlio nbovo that tho totnl yiold of a crop is esti- 
mated by multiplying tho tlireo factors— tho nroa, tho condition estimate and 
tho standard yield. Of these fnclots only tho area figuies can ho regarded 
as fnirl.v nrenrate. It has lieon recognised tlint thnrc is often a not altogether 
negligible margin of on or in tho estimate of tho condition and tho standard 
viold. Even a very small error in either oi these two factors would put tho 
totnl estimates of yiold far out inasmuch ns tho Rinnll orror is multiplied by 
the area uliich is a largo figure. The defects of tho standard yiold have 
already been noticed. Tho condition estimate iB, in tho first instance, pre- 
pared by tho Pahiari or vjllngo official v.ho, being generally untrained and 
pessimistic by nature, is hardly able to form n correct estimate of outturn in 
tenns of the normal crop. TTis idea of a nmrnnl crop is, that which he longs 
to sen hut inrely sees and tho result is that tho standard with which he 
compares a crop is really something above tho normal. Consequently his 
estimates generally fall heloiv tho mark. 

18. The Bom d of Agriculture at a meeting hold in 1019 suggested that at 
tho end of oach season tlio "actual ’* outturn of crops should ho determined by 
the collection nnd dotaiiod study of stnl’stict of movement by rail or sea, of 
manufacture, or of any process such ns haling, nnd of estimates of local con- 
sumption. The average of the actual outturn thus obtained for a scrios of 
years divided hv tlio conesponding aion should represent the standard yield 
on which calculations should ho mndo As regnrds tho condition estimate the 
VatuciTiR should bo lofl io follow flieir traditional policy, but their estimates 
should be corrected in tho light of past experience. Thus if tho Patioarh 
reported during tho lost 10 years — 

2 — 8 nnna crops, 

2 — 9 anna crops, 

2—10 anna crops, 

2 — 11 nnnn crops, and 
2 — 12 anna crops, 
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it as a fair inforoneo that when ho sees an nverngo crop ho calls it a 10 
anna crop and that when ho ropotte a 11 anna crop, tho rrop is a little 
above the average. The Patwari’s estimate should, thcrofoio, ho corrected 
an tho light of a moro correct conception of ilio normal. This correction of 
condition estimoto can bo dono without difficulty. Tlio standard yield how- 
ever cannot he calculated, as suggested, for tho simple roason that tho 
determination of actnal yield is hose* with great difficulties. It would ho 
difficult to estimate tho amount of consumption or stocks, and tho difficulty 
is greater in tho enso ot Sooil-n ops than of non-food crops. In tho case of 
cotton nn attempt is made to determine Liu actual production by adding 
together the oxports, tho nmonnt consumed in mills, and a conventional 
estimate Of local consumption. The quantity of cotton consumed in Mills in 
British India is calculated from tho amount icalisod under tho Cotton Cess 
Art whilo for Indian States an estimate is made based on tho quantity or 
goods produced in mills in such State*. IVo have also returns of eotton 
pressed in British Tndia and theso returns, which arc compulsory under the 
Cotton Ginning and Pressing Factories Act, aro compiled and published 
weekly in the Indian Trade Journal. If theso figures could ho supplemented 
by the figures of looso cotton received in spinning mills, an estimate of actual 
production could ho made, but there aio at present, no nienns of ascertaining 
the latter figures whilo tho absence of information about Indian Slates would 
he anoilior difficulty. In tho ease of olhot crops there it not oven ns mneli 
data to go on, and trndo figures, without reliable figtues of consumption, 
will not therefore servo tho purpose of nsemtaining tho total yield. The 
Indian Sugar Coinmittdb, 1020, were definitely of opinion that tho method is 
not applicable in tho ease of sugnrenno and tho Bonrd of Agricnlturo uliilo 
i e\ ion mg the subjoot again in 1021 emphasised the fact that ciop tutting 
experiments must remain tlio linsis of tho standard onttnm. 

19. The manner of publidiint) Foret a if *. — The general practice is to issue 
n preliminary Toi coast, a second estimate and a third or final estimate, fuller 
and more precise in data than tho first luo forecasts, as in the caso of rice, 
oil-seeds and sugarcane, Thero aro two additional forceasts for wheat and 
rotton and ono for »cMimum. On tho other hand, only two forecasts aro 
made of tho juto, ground-nut and indigo crops and only ono of the enstor 
vi op. Tho provincial forecasts are published ns soon ns they aro ready by 
the depnitmen! entrusted with the worl< , bat advance copies arc usually 
sont to this ilopnitmonl for tho purpose of preparing tho All-India Memo- 
randum. Tt often happens that the All-Indin ion-rusts are not ready for issue 
owing to nnn-iocoipt of somo of tho piovineinl returns and in such cases, 
the provincial leturns me published in aihnnro in the Indian Trade Journal 

Besides regular forecasts; monthly intermediate eiop reports have been 
introduced from 1925, to ho issued in the interval between the foieensts, 
Theso reports am mainly based on the export opinions of provincial autho- 
rities and give no details hilt routine themselves gonerally to the effect of 
the season oh tho estimate of the condition of thn crop sineo the last regular 
forecast. These reports are published in tho Indian Trade Journal ns soon 
ns they aro received from each piovineinl authority. 

I 

20. Animate* of Area and Yield of the. Principal (hop* in India . — This 
publication is mainly a summary of the forceasts issued timing the year in 
c connecl oil and convenient form. The history of this publication is there- 
fore tho same ns thnl of mop ioroeatts. It }<■ being published ns a Blue Book. 
Its object is to show as soon ns possible the best estimate available oi tho 
outturn of the piiucipai eiops during each season with general remarks 
about the rliarneter of tlio season. Tho Infest year’s figures given in tho 
publication are provisional whilo the preceding year’s are the corrected esti- 
mates. Owing to tho difference in tlio methods of preparation of this volume, 
and that of Agricultural Statistics, the area under the same crop for tho same, 
year loporfed in tho two publications hare not always ngioed. A detailed 
examination of _ the eniisos of discrepancy was made in the Department of 
Statistics nnd instructions were issued to local authorities to reconcilo the 

Dr, D, B. Meek. 



360 


two sets of fignres in future. Discrepancies however still continue to occur 
and tlio Indian Sugar Committee "while reviewing tlie Agricultural Statistics 
pointed out this defect. 

21. In the foregoing sections tlie publications on agricultural statistics 
issued by tins dopnitment havo been rnioued. The difficulties o\porionced 
in collecting tlio statistics have also been incidentally noticed. In tlio rase 
of Agricultural Statistics, it has been obsoived that, so far ns Iiritu.1i Pro- 
vinces aro concerned, the area statistics are fairly reliable except in tlio case 
of tracts which havo no revenue agency to repot t the statistics; tlio progress 
of the cadastral survey m those tracts has materially helped the distuct 
authorities to improve their ostimatoi, tut so long ns the figures aro based 
on conjecture, thoy cannot bo ns accurate ns tho statistics obtained from 
nctunl measurement. The piactico of nrxing different oiops in the same 
field is another source of inneourncy, the estimation of separate areas under 
each crop being based on formuhe adopted by each Piovincial Government. 
In tho caso of Indian States the statistics aro noithor complete nor do they 
appear to ho very accurate; and any impiovomont is conditioned by their 
willingness or ability to furnish reliable statistics. Some States make a 
serious effort to improve tho statistics, hut mnny have not got the roquisito 
agency to collect them. The statistics relating to tea, coffee and lubber 
nro obtained from the plantations, and both ihoir completeness and accmaey 
must depond on tlio co-oporation received from tho manngors of estates. The 
figures regarding tea nro believed to ho much moro reliable than thoso 
relating to coffee. Tho statistics for coffee are nlso^Icss complete inasmuch 
as thoy do not include the figures relnfmg to small plantations. Jt has also 
been noticed that tho “ standard yield ” of crops on which estimates of pio- 
duction aro lnisod aro defective ns the ciop-entting experiments on which 
they are mainly based havo not been conducted oitlior in sufficient numbers 
or with sufficient caro. Tho limitations of our crop forecasts have been fully 
dealt with above; tho principal lines along which improvements could he 
effected would appear to be (1) by a careful interpretation of tlio estimates 
of tho condition of crops reported by the primary reporting agency, and (21 
by the attainment of grentor accuracy In the estimates of tlio “standard 
yield." 

22. Tho publications on ngrioultuial statistics sorve a two-fold purpose. 
They nro primarily meant for tho information of Government, for no Govern- 
ment can afford to lio ignorant of its ngrieultmal lcsourees, and secondarily 
they nro meant for tho information of the trndo and tho pnblic. The tiiule 
is nnturally more interested in forecasts ot production tlinn in tho statistics 
of actual area or estimated production published long after tho honest is 
realised, for it is of the utmost importance to the trndo to obtain a reason- 
ably correct estimate beforohand of the quantity of agricultural produce it 
will have to liandje. Tho ohief, if not tho only, use of tho volumes of Agri- 
cultural Statistics is as a woik of reference, showing the progress of culti- 
vation in the country. They do ntft enable an estimate of total agricultural 
production to ho inado, for tho area is not separately specified for all the 
minor or the unimportant crops, nor havo standard yields, from which pro- 
duction in an average year can ho worked out been estimated for them. 
The estimated production of the principal crops alone for each year is given 
in the Estimates of Area and Yield. 

23. The chief feature revonlod by a study of the development of agricul- 
tural statistics in India is the fact that there lias been no separate agency 
for collecting tlie statistics ns such, and that tho uork 1ms, from tlio begin- 
ning, been mainly performed by the revenue ngoncy wliioh was already 
collecting statistical information for tlidr own purposes. This dependence 
on tho revenue agency has obviated tho necessity for any separate agency, 
and it is extiemoly doubtful whether a soparato oiganisation cotiltl have 
been created in a country liko India owing to tho enormous expense of the 
undertaking. But, ns already noticed, this association with the revenue sys- 
tem has sometimes stood in the way of strict uniformity. The policy of the 
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‘Got eminent of India Jin* nil nlons* been to intoifeio ns little ns possible 
tulh piovlucial revenue arrangements consistent with Uio minimum 
iitents of slntMirs ami no tloparlniu Irani this policy is poihaps at present 
.[inhibit 1 or advisable. Tho direction in which mueli could bo done in tlio 
way of co-ordination and uniformity without interfering greatly with tlio 
•meiitm arumgeincnls. is in crop foil casting. Tlio wmk of submitting 
■(•slinmtcs of outturn is now being carried out in most of tho Provinces by 
ilio Bepni tinents of Agriculture, though the law imitciint otv whicli they nio 
based continue to lio supplied to a gnat exont by tho revenue stnif. Tho 
Agricultural Departments, however, nro_ unable, in many oases, tlnoupb 
paucity of staff, to devote ns mueli altontion to tho suhjcct ns is neocssniy 
and the question turns piitnartly un iinaneo. Hut it would bo desirable If 
tho ospoiicnce gamed in dilTorenl Pit i lure i could bo compared periodically 
sa that suggestionH for iuiproronicnt could he laid boforo Piovincial Govern- 
ments to ho ndoptod so for fts proiin.ial conditions permit. Tho conditions 
affecting a eiop or its outturn is as ir.tu It a matter of AH-Twlin ns of pro- 
sine! id importance; and the All-In lu fi pines can gain in accurnoy only if 
all the Provinces fall into line ns regards improvomonl in tho methods of 
forecasting. 

21. Stall . — -The section denling with Agricultural Btntistirs ronsists at 
present of seven men, hut_ of these only five are exclusively ongaged on 
Agricultural Statistics. One limn is uignged on the cotton presB ictiirns, 
mid tlio other is m Inched tu tho seefior only foi S mmilhs in tlio year. The 
nttimi is in ihmge of « Supei intend! nl, who, however, bus oilier blanches 
as well to supervise. Two of tho clerics are on tho scale of 100—10—200 and 
the others on it*,. 50— 3— 125. Tlio total aveinga cost or staff, excluding 
supervising stuff, ic nearly Its. 11,001 
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APPENDIX I. 


List of Agrieultuial Publications with the nature of m/oi motion contained 

in each. 


Publications. Nature of information. 

1. Agucullurnl Statistics of Total aioa (in acres), classification of 

India (Annual), Volume I. tho .uon_(m acres), aioa irngated and 
. . i.j. crops irrigated, aioa under crops and 
specification of crops, livestock, 

ploughs and enrts ; land rovenuo nssesv 
, i monfc on the area, and population, 

hancst pi ico of coitain important 

\ «"! crops, nvorago yiold (lbs. per acre) of 

‘ " piincipal crops in each Province of 

British India and Mysore m tho form 
of appendix. 

j. / , 

2. Agricultural Statistics of Itelntcs to Indian States. 

India (Annual), Volume II. 


3 Summary tables of Agiicul- This is now issued as a supplement to the 
tuial Statistics (British Indian 'hade Journal published in 

India). ' advance of Volume I of Agricultural 

Statistics. Deals with all the main 
heads contained in Volurao I except 
those relating to livestock, laud iovo- 
nuo and harvest prices. 


4. Report on the Census of 
livestock, ploughs and 

carts in India (Quin- 

quennial). 


Numbci ol livestock, oto., in India as 
nscei tamed by census held quinquen- 
ninlly (stalled hem 1B19-20) together 
with comparative figuies for foieign 
countries. 


6. (») Indian Tea Statistics . These publications aro now issued 
(ti) Indian Ooffco Statistics. annually .is supplements to the Indian 

(tii) Indian Rubber Statistics. Trade Journal. Tho information 

contained in them is of tho following 
natuio: — numbor and aiea of plant- 
ations, production (in lbs.) of mnnu- 
f.ictuicd toa, of cuicd coffeo and of 
dry mbbor; labour employed in all 
threo industries; trade figures. Be- 
sides llio nbovo tho -follow ing arc given: 
— stock of dry rubber (in lbs.), quan- 
titj of toa available for consumption 
in India, prices, freight, duty, ccss, 
capital and wages, ote., relating to 
tho toa industry. 


8. Quinquennial Report on tho Avoiage yield (lbs. per acio) of principal 
average yield per acre of crops irrigated and nniirigated— in 
principal ciops in India each Province and district of British 
(Quinquennial). India and in Mysore. 
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Publications, Nature of information. 

Ciop Forecasts. 

7. All-India (29 in numbei) . Published in the Indian Trade Journal. 

Provincial Forecast. Deals mainly with men, weather condi- 

Jnteimodmto reports. tions affecting the growth of crops, 

estimate*, of outturn, etc. Inform- 
ation regarding ciops of foreign coun- 
tiies also appended. 

8. Estimates of Area nnd Yield Aien, total viohl and yield per acre of 

of the Principal Crops in principal crops during the year nnd 
India (Annual). lor the previous nine years, standard 

or normal yields per aero of crops for 
which forecasts aro propared. Area 
and yield of certain principal crops 
in foreign countries, normal nnd 
actual rainfall (in inches) in each 
rnctoorologicnl Mih-di vision in India, 
Charts, otc. 

9. Weekly Colton Pre«s Betnrns Statement of Cotton piessed In different 

Provinces in British India published 
weekly in the Indian Tiadc Journal. 

JO, ('top ,\tlas of India ■ . This is an occasional publication and con- 

tains sixteon innps showing the distri- 
bution of puuripn 1 crops, uiz., rice, 
wheat, barley, joirui , ba/ta, sugarcane, 
tea, coffee, tohncco, cotton, jute, lin- 
seed, lape nnd mustnrd, sesnmuin, 
giound-nut and indigo in different 
districts of India based on statistics of 
area. Tho average area nnd produc- 
tion of each Provmco nnd important 
polls of shipment Iinvo also been indi- 
cated with percentage share of tho 
ports. 
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Repairs to tho Questionnaire, 

Question 1. — itrsEUtoir. — The general problem of agricultural devolop- 
moiit in India is the raining of tlio standard of efficiency of production from 
tlio soil and tho standard of quality in tlio livestock of tho country. Theso 
involve fiist i (•'■parch work under Indian conditions, and second, application 
of tho results of research to nettml production, If tho research work is going 
to be other than dangerous ii must he carried out by men ulio are highly 
qualified cud who are specialists in each pnrtmular lino. It furtho) lm oh tv, 
expensive equipment and in view of the great number of prohlems requii en 
a largo staff of workers, Tho ovpemo mv olved in Mich research work eli- 
inm.ites the possibility of it« being tarried on efficiently by each Provincial 
Government. Tho reseaich work rhould, theiefore, in my opinion, be co- 
ordinated and carried out liy staff directly under the Government of fndm 
a staff which should be freed iroin tho executive nttion of demonstration and 
propaganda for tho pui pm e of applying the results of ic* earcli. The exe- 
cutive functions demand the location of the nfRecia ooneerned in each 
Province nml prolonged work in one part of India. Tho application of tho 
remit*, of rc .earcli does not involve nueli a high standard of technical train- 
ing mid with tho separation of the executive functions from the ie,«areh 
work tin- former should lemain with the I.otal Govoi nment. As to financing 
rosoareh an iilcicnsc in the efficiency of production will ounlile .tn increase 
in the general revenue to be made hut ill the find instance there must he 
found means of tnciraung the ofbuemy. A;, tin csamplo of one method of 
obtaining finance tho fnllomtig may bo given. 

An export cc’s on hides and 4 kins mnj he taken ns a sou no of finance fur 
sulcrinnry ro'caich with a view to impsovomrnl of cattle, this research being 
done under the Government of Tiidm. Application of tho results of this 
rerenreh and supervision of flawing ami propaganda throughout tho Pinvimo 
with regard tn flaying and curing of hides, hemp ixccutivo function* should 
he placed under laical Governments. The application of cexsei for the genetal 
purpose oi finding finance for ngrituhnral and veterinary developments might 
with nil vantage he extended. 

The tollovving are some of the more important ei <-mn in existence:' — 

0) Tea cos-, {Indian Tea (Vs-, Act, IX of lfKVt,) A c»**x of nix annas 
per 100 Hr. is lovied on all tm produced in India find exported 
from Tliito.li India. The com ii collected by Government and 
paid to tho Tea C •/* Committee .vftei deduction of expenses for 
.olUctioii. 

eJ) .Tutu «**,, (Ilcngal Act V oi MU A custom dvity in levied on 
lew jnte ofhej than cuttings and rejevtions at tho rate of tvvo 
nnmis per hale of <(X> (hi. and twelve nniinr, per ton of -,2th lbs 
ot inunn Pictured jnle. Hie ilnlj i« tdUectod by Government and 
paid to the C.ibvittn fmpinveinent Trust 

t.l) Lso cess, ffndinn I*ao fc- Act, 1*)21.) A ( 0 "> is levied on Ijc and 
refuse inc prnd««-il in India and oxpoi ted from llriftsh India, 
the into hong fom annus per mntitid for lac and twn amiss j»u 
•iiamid for refuse la*. The r i-v i». colleeteil by Government ,ind 
p.ud to tho Tmltnu I..»c Ax o ■'inlion for r<' enreii after dednntoii 
of esphnse. foj e«l!p*tiou, 

i h Cotton c es«. {Indian Cotton Os, Act, A'TV ot 1023). A rest of 
t#o a nlins per stnnclaul hale of 4U0 lbs. and civ pies per It'D lUt. 
tor uni, filed rot ton are lev id] on nil cotton pi minced in India 
.end either exported from British India nr vn*d in any mill In 
llritibh India. The cess is eolbeted by Government tmd paid 
- o the Indian fVnir.il Cotton Committie. 

Tim work of the Tea Out Committee, fin.imod by a rev, on tea, hit* been 
Bueeesslnl, lea production being highly oigftniMsl nml under more of he* 
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immediate contiol, that is, tho crop at any time can be modified by the joint 
action of tho organised growers. Part of the jnto cess is used for purposes 
other than the development of agricultural efficiency, e.g., a portion of it 
goes to the revenue of the Calcutta Improvement Trust. The lac cess is 
devoted to rcseaich work m connection with lac, hut in this case the industry 
is by no menus highly organised. The work of tho Indian Central Cotton 
Committee is financed from a coss on cotton, and it performs functions of a 
highly beneficent natuio to tho cotton pioducers. Wherever possible, revenue 
domed from agricultural produce might reasonably ho allotted, at lonst in 
pnrt. to financing agricultural research and demonstration. 

Quistiox 4 — Ahminibtii vrio.x {<•) (in) — Roads . — Indio like some other 
Asiatic countries nmy he divided into two parts. Interior India and Exterior 
Tndtn, Exlerioi Indin being that portion of the countiy which is Borved by 
railways, Intel 101 India being those parts romoto fioin any railway lino. It 
seems fairly well established that railway transportation is much more effi- 
cient and cheapor than load transportation, but extension of roads feeding 
tho rnilwuj lilies would presumably enable the cultivator at some distnnee 
fiom the iailw.iv to obtain higher prices for his produce and enable him to 
ndopt inothols which would tend to increase tho production from his land. 
The extension and nnpi 01 ernont of loads from railway stations into the 
interim will piobnhly result in the introduction of a more efficient method 
of transput tution of agricultural produce liter nt preheat exists. 

Qvlstion 10 — Fi HTir.isi ns. — In the enso of ten, the Indinn Tea Cess 
Association popularised tho use of toa in India by pioviding it for consump- 
tion throughout lho country nt a cost which was frequently below pioduction. 
A similar method might bo utilised for tho popularisation of non- and improiod 
fertilisers, the Agricultural Department of the Local Government being used 
as the agency far the dixtubution at cost price or even nt n price slightly 
below co-,1 This, of couiso, involves n financial lesponsibihty which might 
ho mot from funds obtained in n manner somewhat similar to that in which 
the nctn ities of thr Indian Ton Cess Association nro financed. 

Qifstiox 14 — Jsri*LV5UNTS. — Ono of the difficulties which mnnufacturors 
have to contend with nt present in their efforts to sell agricultural implements 
thioughout the country is tho scattered demand for such implements. The 
number of oiders forthcoming is not sufficiently laigo to justify inanufactureis 
in cntcitaiiung a staff in tho mofussil. The sale of agricultural implements 
therefore on a biro purchnso system direct by manufacturers has not mot with 
much success. Hus is « direction in which it should bo possible for Local 
Governments to come to tho assistance of both tho cultivator and tho manu- 
fncturei. If an airangemont could be arrived at between the Government 
and the manufactuier whereby Goiernment would ho responsible for tho 
collection of instalments by means of its organisation it soems probable tlmt 
the sale of agricultural implements would extend in India. State aid to the 
cultii ator in the form of hiro purchase legislation for tho purchase of machin- 
ery or even of fertilisers scorns feasible. 

Qvestion 20 — Statistics. — A note lias already been submitted to the 
Commission on questions of Agricultural Statistics in India. I hnve only- ono 
suggestion to ninku undor this head and tliat relates to tho revival of tho 
Rail-borne Trade Statistics. The Board of Agiiculture in 1024 recommended 
— “ That the compilation of rail-borne trade statistics should bo revived, as 
these statistics provide for mnuy crops a most important check on the esti- 
mates of production." Forecasts of pioduction now depend on three factors: 
niea, condition factoi and standard yield. Changes m the staudaid yield 
can only be made os a losult of crop cutting experiments, but tho condition 
fnctoi can be coircetcd in tho light’ of trade statistics. Tho necessity for those 
figures of rail-borno trado is all tho greater with legnrd to Indian States 
whore forecasting is much less acourato thnn in Biitish Provinces. Besides 
acting as a coirectivc to crop forecasts these statistics will be an index to 
.agrieultui.il piosperitv to some extent. 
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Oral Evidence. 

A.S01G. Sir Hemy JAmenee: Dr. Meek, you are the Director General of 
Comiaeicial Intelligence. Aro yon also in charge of statistics ? — Yes. * 

A.3017. How long have you held your pre-.out office, and what was your 
official experience in India prior to occupying it? — I ranio to India m Fobni- 
ary 1911 ns Professor of Physics, Dacca University ; 1 was in the Indian Edu- 
cational Seivico. 3 became Dnoctor of Industries in 1920 and in April 1926 
I became Director General of Commercial Intelligence. 

A.3018. What is the principal point a Inch you wish to bring to the atten- 
tion of tlio Commission ? Is there any considerable improvement m statistic* 
that you havo been advorating? — No, there is no particular point as far as 
agricultural statistics aro concerned. 1 haro submitted a note* to Dr. Clouslon 
for the Commission on the history and preparation of ngiicultural statistics. 

A 3019. Then you are satisfied with the condition of the ngiicultnral statis- 
tics as they stand now? — In that note, copies of which 1 see members )in\ o 
heloro them, I have indicated one or two points wliero in my opinion impiove- 
mont might bo made. 

A.3020. Would you indicate them, very briefly? — These agncultuinl statis- 
tics. depend, as far as forecasting is concerned, on tliieo fuctoi s . tlio acreage, 
the standard yield and the condition of the crop. Tho acrongo factor is fairly 
accurate; the standard yiold is one of the factors which could probably bo 
improved. The condition of tho ciop is not so accurate, perhaps, as tho 
standaid yield. Theso two factors, the standard yield and the condition of 
the ciop, nio tho two factors which could yield better results if they weio 
improved. 

A.3021. Is tho acreage accurate in a Piovinco such as Bengal? — I havo 
explained in my note that it is more or less nil estimate, hut it is improving. 
Wliero you have permanent settlement, the nerengo figuie is not so accuiate 
ns it is in some of tho other Provinces, 

A.3022. Ilnve you a reporting agency ovei tho greater part- of the Indian 
States? Do the statistics of aoreage include tho Indian States? — Not all the 
Indian States ; hut most Indian States report to us statistics of acreage. 

A. 3023. What proportion of thorn ^opoit to you satisfactory figure^? — 
About 56 per cent, of the total aiea of Indian States are repoited on in agri- 
cultural statistics. 

A.3024. If you wish to know tho total yield of cotton, of which n fair pio- 
portion is grown in the Indian States, onn you got (within a reasonable mar- 
gin of error) what the total yiold will be? — Yes, cotton statistics me fairly 
accurate. Wo havo a check on thorn from tho figures of baling we get and 
from export figures and consumption figures. 

A.3023. TluougU wliat ugenoy do tho baling presses report? — Through pro- 
vincial officers such ns Directors of Agriculture, Directors of Industiies, Chief 
Tnspectoie of Factories, etc. 

. A. 3026. Every ginning press? — Yes, through above-mentioned officers. 

A.3027. In Indian States ns well ns Biitisli TndiaP — No, not in all Indian 
States. Five Indian States are furnishing pi ess returns. 

A.3028. In British India is that duty imposed upon them? — Yes by the 
Act of 1925. 

A.8029. Ts there any particular action yon wish the Government of India 
to take for the improvement of tho statistics in connection with any of tho 
throe points you mention?— I do not wish to put forward any proposals at 
present. Nos. 2 and 3 will impiovo as time goes on. 

A.3030. The condition of the crop in a particular area is repoi ted by Pat- 
icarii and officers of that character. Is there a general tendency on their 
part to over-ostimnto or under-estimate P — We have a feeling that there is a 
general tendency town ids under-estimation. I liovo stated that in my note 
The general estimate seems to ho always rather pessimistic, anil instead of 


Dr. D. 71. Meek 


Vide "Pages 353-364. 




368 


taking ,i poicontngc of « lint wo call tho normal crop, we fool they take a per- 
centage of what they would like the crop to ho. 

A 3031 A poiccntage of tho optimum rnthor than tho normal? — Tes. 

A.3032 Do you deal with forecasts? — Wo publish forecasts. 

A.3033. Do you correct tho estimates that como to you by any formula? — 
No, wo simply publish tho mnteiial which is supplied to us, 

A.3034 IJy tho Director of Agriculture P— Yes and other officers. We 
simply compile tho figures and publish them. Wo publish provincial fore- 
casts as well as forecasts for the uholo of India. 

A.3033 Do you rely on tho Director of Agriculturo to level up these 
original estimates which you regard as loo low? — Yes. 

A 303(5 Does that piocoss go on m tho office of the Dhcctor of Agricultuic? 
— Yes. 

A 3037. When they readi you. do you think they aro fairly accurate? — 
Yes, faitly norm ate. 

A 3033 Not markedly too low or too high? — Considering tho agency by 
which the oiigmal mntorial is obtained, I think they are fairly accurate. If 
we think an estimate appears to bo far out we drnw tho attention of the 
Director of Agriculture to it. 

A.3039. Are thcro nny complaints made by nny trades asking for improve- 
ment in these forecasts? Thoie used to ho somo years ago? — There is fre- 
quently a complaint regarding tho juio forecast. 

A. 30 10. Do they think julo forecasts too optimistic or pessimistic P — Some- 
times ono w ay and sometimes the other. It is a forecast got out by tho 
Director of Agriculturo in Bengal dnoct. I do not know of any trade com- 
plaints lcgnidiug othei foiccnsts. 

A.3011. Professor Qaiuntlec : Tho other forecasts are not made by the 
Department of Agriculture; only tho juto forecast is mode in that way? — 
That is so. The figures for otlioi crops aro supplied -to us by the Provincial 
Departments and wo compile them for all India. 

A.3042. Str Jlcmv Lawrence : In-ovcjy case tho information comes from 
tho Director of Agriculturo, does it not? — In tho case of tea, coffee and 
ruhhei it comes direct from tho gardens. Tho figures for all tho major ctopb 
wo got from tho Agricultural Departments. 

A.3013. fin James MacKcnna: Except rico in Burma, which you got 
from the Commissioner of Settlements? — Yes, 

A. 3014. fin llcnrv Zawrcncc : Whnt are yom relations with tho Indian 
Trade Commissioner in London ?_ Have you nny particular liaison with that 
officei ? — Wo try to put people in India in touch with purchasers in other 
counti les, and if these countries happen to bo in Europe, wo generally do it 
through tho Indian Trade Commissioner in London, because ho has more 
e’ctonsivo inhumation regarding tho standing of firms in Enropo than we 
have. In other pans of the world wo work through the Department of Over- 
seas Trade roprcsentatii cs ; in Canada and South Africa, for instance. 

A.8015. You aro m communication with officors belonging to the Deoart- 
mont of Oiorseas Trade? — Yes, in all countries where tlioro are swell officors. 
When tlieio ib a roforonco to any European country, however, wo generally 
work through the Indian Trade Commissioner. 

A.30M5. Has tho Indian Trndo Commissioner got his office along with the 
High Commissionei ? — Ho lias his office m tho High Commissioner's office in 
Giosvonor Guidons He had at one tiwo an office in tho City, hut that was 
gi\cn up owing to letronchment. Ho now has a room in the City to which 
he goes two or tlireo times a week to interview business men. 

A.3017. In your opinion is the presentsituation of his office near Victoria 
Station, a. convenient one for tho promotion of trade in London? — Tho situ- 
ation of lus office may bo bad, lint the system of having an Indian Trade 
Commissionei in London is good. 
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A.8048. Do you think he is sufficiently in touch with tho City? — I think, 
as a matter of fact, the Indian l’rado Commissioner at prcsonfc is in Tory dose 
touch with the City. Tlicro is now a proposal to have another offico in a more 
convenient spot. That proposal is before tho Government of India, and I 
think it has been accepted at any rate by tho Standing Finance Committee. 

A. 3049. Tho expenditure will ho on this budget? — I kolievo so. 

A.8030. Sir Jama MarKrnna : With 8 lakhs ns a first contribution 6 — 
Yes. That will certainly bring his office into closer touch with tho people in 
tho City, but at present ho is personally in \ory closo touch (and has been for 
a long limo) not only with business people m London bnt m Manchester and 
otner parts of the United Kingdom. 

A.3051. Sir Henry Zameitrc : Does that officer concern himself with the 
questions affecting tho purity or grading of exports from India? — Ho writes 
frequently about these questions and wo try to get tho pooplo out hero to do 
fomolhing, but actually he cannot do very much if tho trade docs not move 
in tho matter. 

A.3052. Have you heard complaints of tho impurities in wheat and oil- 
seeds? — Yes, both in wliont and oil-seeds wo have had complaints j tho Indian 
I'r.ide Commissioner writes out hero, tells us wlmt tho complaint is. Wo go 
to the exporters; they gonornlly know a fair amount about tho complaint 
before we hear about it; we ask them wlmt they can do and that is about 
where it cuds. 

A.3053. You ask thorn to do something about it? — Yes, nsk them if they 
could improve tho quality. 

A.S051. Is there any notion that they wish Government to tnko that is 
feasible? Have the exporters from India modo any suggestions to you that 
Government should tnko action P — No, they have never put forward any sug- 
gestions so far ns I know ; I Understand there is a clause in tho wheat con- 
tract which limits the percentage of dirt to a certain figure; I do not know 
whether that is still in forco or not. 

A.8055. Do these questions of grnding come strictly within tho function*, 
of your office? — No, it docs not really come within our duties, 'hut if wo feel 
wo can do anything, wo make an effort unofficially, wo simply try to do tho 
host wo can by visiting tho exporter and explaining to him wlmt the com- 
plaint is. 

A.3036. Havo you auy suggestion to mnko ns to any notion that could ho 
taken by Government to meet these complaints P — I have not actually thought 
if any action, but you must bo awnro of tho fact that Government has estab- 
lished n Grnding Board for tho oxport of coal; it might bo po'-siblo to estab- 
lish a Grnding Board for tho oxport of other materials ns well as coal. Tho 
Grading Board for coal gives a certificate of tho quality of tho coal exported. 

A. 3057. Is there any such machinery in being in any other country that 
you know of? — I believe there is some such machinery in Canada wdth regard 
to tho oxport of wheat, hut J do not lmow any of tho details; that is with 
regard to tho pooling of wheat. 

A.SOIS. That is connected with tho elevator system, is it? — Yes, but J do 
not know tho details. 

A.3059. A specific case with regard to ground-nuts was mentioned to tins 
Commission recently in regard to tho method of decoiticatlon, the ground- 
nuts being wotted. Ilnvo you had occasion to enquire into tlmt at all? — J 
havo not had any occasion to enquire mto it, nut I think 1 know about it; 1 
chink they wet the ground-nuts when thoy nvo decorticating thorn, and they 
are rather inclined to foimcnt. It has not been In ought to our notico. 

A. 3060. Who should move in such a mattorP Should the initial impetus 
come fiom llio Chambers of CommcrceP — In all theso cases wo like tho 
impetus to como from the trade itself, because if a Government officer inter- 
feres in any way, it docs not help much; if tho impetus wore to como Loro 
the trade probably something could bo done, 
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A 30D1. But so for no Chamber lias moved in this matter? — In that parti- 
eul.tr matter J should not think so. 

A .3002. If thoy did move, in a hat form or shape would it bo? By loprc- 
sentation to tho Department of Commerce and Industry? Would that come 
to ton in tho ordinal y course! 1 — It would probably come to the Government 
of India first of nil and then ho sent to me to enquiio into it and report. 

A 3003. So fm that has not been done** — No. 

A 3001 Then, with jegard to the general aspect of your work- of commer- 
cial intelligence is there any particulai action or polioy that you wish to sug- 
gest that lcquiies fuither investigation? — I have made suggestions to oth.r 
Commissions and Committees, for instance, to the Toxtile Committee I sug- 
gest ed that it w mild be advisable to h.wo representatives in, say, South Africa. 
East Africa and Mesopotamia with a view to extending oxport trade with 
those conntnes, but I have not put forward that proposal to this Commission. 

\.30G5 Do you regard that ns a matter of somo importance?— Yes, to 
liau? oierseas rojii esenta tiies. m fact, Indian Trade Commissioners, in other 
countries besides the United Kingdom. It is not a now proposal, it has been 
before the Got eminent of India befotoj it was discussed in 1310 and 1022 mid 
the depaitinent had a lopresontativo in East Africa for about n year, an 
Indian Trade Comim-sioncr, with a new to finding markets for Indian expoits 
oierseas 

A.30GG Haio jou got any Indian officers of good status who aro being 
tiained m this work of commercial intelligence in your offico? — Wo have only 
one Indian officci and lio is fairly advanced in years now; wo liavo no others - 
coming on lioing trained. 

A.30G7. If you had such Indian Tinde Commissioners in those countiies 
would jou bo able to find suitable officeis to fill the posts 5 — I think it would 
be possible to find suitable officers. 

A.30GS. Indians 5 — I think they would almost ceitainly ho Indians. 

A 3069. Would they not roquiie any special training?— They would piob- 
nbly lime to spend some time in tho dopaitmont before going oierseas. 

A 3070 At present there is no machinery for that? — We hove no mnehin- 
eiy at pic'ent foi training them as so far there have bcon none. 

A. 3071. Sir James MacKcnna : On pago 3G5 of your note you refer to an 
evpoit cess on hides and skins. I take it that so for fiom desiring its aboli- 
tion, jou suggest that it might bo inoi cased 5 — At present there is cm export 
duty of 5 per cent on hides and skins , there is a feeling that that export duty 
wight he lemoicd sometime in the futuie. 

A. .3072. I suppose you arc awaio that thero i« a lciy stiong feeling agninst 
it, except in Madias and Cuwnporc 0 — Tliero is a very stiong fooling against 
the export cess, and I beliovo tho general idea is that it will he leniovcd. 
Tills, proposed cess is supposed to he a roliof, a very small thing; if the 6 per 
cent was removed this might be onlj a half or a quarter per cent; it would 
he a nominal oxpoit cess after tho 5 per cent has been removed. 

A.3073. What did Bmmn say about that? — I have not bcon to Burma jot: 

1 lia\e not discussed it with them. I discussed it with the Calcutta Hides and 
Skins Shippers’ Association last Friday. This cess would not bring in very 
inlicli Tevonue. I have not woiked it out, hut could easily do so. 

A.3074. Even undor the existing 5 per cent I do not think tho revenue is 
a gioat sum; it causes n great deal more irritation than financial result? — -If 
we got the total figures of expoit of hides and skins, wo could easily work out 
how much levcnue it would yield. 

A.3075. Aie you generally in favour of oxport cesses? — No. generally J am 
opposed to expoi fc cesses. 

A.307G. Do you think export cesses would ho more justifiable, if a poi tion 
of fhe losultmg revenue were to go to specific researches on particular crops? 
— Yes, I think that is the only way in which those export duties can bo justi- 
hed; that is to saj, that the * avenue returns aie to he spout on the actual 
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trade ns is dono with regard to tea, lae and rot ton. The jute ress is not used 
in that way. 

• A, 3077. Do you rnniider tho Agricultural Department is tho suitably 
agency for framing crop forecasts, nr ran you suggest any other department 
of Government that 1ms hotter mntrrinl available for tho purpose? — T cannot 
think of any other department that would have any better material than the 
Agricultural Department) tho difficulty with regard to tho*c foi coasts is that 
the material ts perhaps not ns good ns it might he. 

A.307s. Tho point is that the Agricultural Department 1ms not any pm ti- 
tular interest in tho ores, which is of equal, if not great m , importance that, 
tho oultnrnf — Of tho tin re factors nrea is the big otto and area room- to he 
frn'ily accurate. 

A.3070. That is lioin tiio land record side? — Yc.s. Then theie aio these 
two other fat tors: tho standard yield and the condition. The condition )\ 
gonernlly expressed in so many annas: a sixteenth , if it is wrong by one aim » 
ytru have (5i per tent error straightway; whereas tiio aroa is not likely to 
he wrong to the same extent. 

A.SfHO. So that for determining the outturn, which is of touico a basic 
Inotor, you think the Agrieultnral Department is in the best position''’-'! 
‘ think so. 4 

A..TO1. flnse jou had any repiesentations horn the Agiicultnral Depnit- 
jennt about tho excess of work which it ttirow , on their staff or tho inadequate 
of their Duff for tho purpose? — No. 1 have not had any representation. 

A..W2. Aro you in favour of*n «eparate statistical branch in each Pronina 
to deal with crop loieowds nml other statistics?— A branch of flm Agricultural 
Department? 

_ A.30F3. Yrs. giving them more stuff? — Ye-, certainly I am iu favour of 
giving them more assistance if they need it. 

A.35D4. J think you ore an <r-ajjicio member of the Central Colton Com- 
mulcop — Yes. 

A.30S3. What is your view of tho woik of that bodyP — I have been in that 
position only for tho past 10 months and Imre had tho opportunity of attend- 
ing only ono of tho meetings. 

A.3(B6. Ifow does it strike you? Does it strike you as being a body get- 
ting down lo tho problems of cotton rosoaith and deielopmcnt?— I do not 
- know that J could expron on opinion tlitit would ho of rouih value lining 
attended ahly ono mooting. 

A.30H7. Ifavp you any indication in your office tliot they arc taking anj 
keen interc.it on the statistical side of the work? — Yes. 

A.30T). Yon haw regular icturns of tho amount of cotton pressed issued 
by your office?— Ye.s; we is-uo them weekly, 

A .3930. Ts that of any nssifitanee to the trade? — Tho trade i« very anxious 
to have it ; bo for as 7 can judge it 1ms been of great assistance to them. 

A..*JOflO, Do the Indian States take any iiitciest in ttiomP — Yes, lo a cer- 
tain extent, hut not to the extent that we should like, 

A. 3091 . Arc tho main cotton growing States coining in P— Yes, Uioy .ne 
gradually eomiug in. 

A,309d. There is tho Cotton Ginning and Pi exsing Fnelotics Act. Do you 
think that it is of any mnteiial assistance to the cotton industry? — Tim manu- 
facturer aic very keen about those .statistics; they tiro anxious to havo them 
as rapidly us possible, so they must bo of axsixtam-c. 

A. 3093, Are tlieso returns the result of tho opointioim of tlm Indian Cotton 
Committee of 15)17?— X should think so, hut I Ii.no not (studied tho point. 

A.3091. 1‘rofnwr Onnijvlrc: With regard to the research work tv Jiicb vott 
hnvo irtontmnocl, would yon havo tho Goveimnont of India set up an njzonev 
tor co-oidinnting tho activities of tho piovincinl tesearcli organisations or 
would you have them carry out research in then own organisation?— 1 would 
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( -nlace the research u ork under the Government of India and the organisation 
hould bo the Government of India organisation. 

A.8093. The reseaich should bo dono entirely by the Government of India 
and their staff? — Yes in different localities. For instance the research work 
refornng to jute you would have in Eastern Bengal, hut it would be under 
the Go; ornmont of India and not tho Local Goromraont. 

A 8006. Ileseaich work in cotton to he in cotton areas, research work in 
nco to bo in Madras or Bui me and so on; is that your idea? — Yes. 

A.3097. You would not entrust tho Provincial Government with any re- 
search work at all? — I think it would bo inoro economical to keep tho research 
work under ono body, the Government of India. "We started a littlo research 
in tannery in Calcutta and it is believed to liavo dono good work. Then the 
other peoplo throughout India all began to think that research is a good idea 
and the tendency is to start reseaich taunorics all over tho place, whereas one 
lesenich tannery running well and doing good work can produce good results 
for wide areas. 

A .3098. Your idea is that tho fundamental researches should bo carried 
out by tho Central Government and they would transmit any information 
they get to the Provincial Departments and tho Provincial Departments 
would tost the results in their experimental fnrms? — Yes. Tho. Government 
of India could certainly depute the officer who had dono the research work 
and had arrived at his conclusions to instruct the Local Government officers. 

A. 3099. So you would have tho Piovineial Departments of Agriculture 
simply to do demonstration ? — Demonstration and propaganda. 

A.3100 No experiments? — Tho experiments would he dono by tho Govern- 
ment of India in the local areas. 

A.3101. Sir Henry Lawicnee : Do yon anticipate any friction between the 
Imperial and the Provincial Governments in regard to tho distribution of 
functions nnd things like that?— I do not think tho idea would ho popular 
with tho Local Governments, the idea of separating the functions; hnt I sug- 
gest this ns a method of co-ordinating the work and to savo overlapping and 
from tho point of view of economy and also to give men who oro doing rcscaroli 
work freedom and liberty to go on with research work without linvmg their 
time occupied in domonstiation and propaganda work. 

A.3102. Professor Gangulcc : I find fiom your note tbnt the ten cess is 
utilised for research work in connection with ten nnd tho same is tho case in 
Tegard to lae nnd cotton ; hut in regnid to tho jute cess the amount collected is 
given to tho Calcutta Improvement Trust nnd nothing is spent on juto experi- 
ments and juto research P — I do not think tho whole of it is paid to the Onl 
cutta Improvement Trust. 

A.3103. A portion of it goes tc the Government of India** — I liavo not got 
tlio Act with mo, but I think 2 annas in tho rupee, or something like that, 
goes to tho Improvement Trust. 

A.3101. A portion of it goes to tho Improvement Trust and another poi- 
tion to tlio Central Government, nnd none for research in juto? — Exoopt that 
tho portion going to tho Central Government goes to the general revenues. 

A.3103. But it is not carmaiked for jute research? — No. 

A. 3100. Do you think that the oarmaiking of particular rovenuo for a 
■particular purpose is a sound financial policy? — I think it has been fairlj 
huccessful m certain directions. Tho Indian Tea Cess Act has been fairly 
successful. There of courso you have very highly organised industry, cap- 
able more or less of control. 

A.3307. You make a lofcreuce to roads. Aro you aw me of this idea of a 
Contral lload Board? — Yes. 

A.310S What is your view on that? — I have simply indicated that I 
-think if it wore possible to have local roads running out from different railway 
lines as feeders to the railways it might be more economical so fsr as trans- 
port is concerned. , 

A.3109, What would ho tho relation of the Contral Board tp the Provincial 
Hoad Board? — I have not thought it out at all. 
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A.3110. With regard to fertilise! s and otlior things you say that Agricul- 
tural Departments of tlio Local Governments should be used »s agents for 
distribution, Would you not like to have business men or private enterprise 
■undertaking that P— First of all to mako tho fertilisers popular I would intro- 
duce them through tho Agricultural Departments. As 1 havo said I would 
oven go so far as to distribute free samples of fertilisers. 

A.3111. jS'ii Henry Lawrence : At tho expense of public rovonuos? — Yes. 

A .3112. Frofestor Gang vice : You would have the Government to distn- 
bute the fertiliscis and yon suggest that implements also should bo given on 
tho biro purthaso system by the Government to tho cultivators; you eliminate 
prisatc ontcipiiMS altogether from this sort of work? — Privato enterprise sit 
present cannot do it because tho whole thing is so scattered. 

A.3113. In introducing artificial feitilisers do you not think that Messrs. 
Shaw Wallace & Go. did more than the Departments of Agriculture? This 
year the Hi ltisli Sulphate oi Ammonia Federation in London have cat marked 
£20,000 (or propaganda work in India. Do you not think it advisable for 
the Provincial Departments of Agriculture to co-operate with tho trading 
agencies? — I think i have indicated that this business of giving out samples 
Is merely to popularise it and moic or loss ns propaganda work. I do not 
want to turn tho Agricultural Dcpnitmcnt into companies for soiling ferti- 
lise! s. 

A.3114. Turning to tho question ol statistics, what is tho basis of calculat- 
ing standard outturn per acre? — It is done by tho Agticultural Department. 

A.3113. Through their nop cutting oxpeiimonts? — Yes. 

A.3110. Would yon loll us how these experiments arc conducted nud by 
whom? — I do not know. 

A.3117. Aie they conducted on any ono definite nren or at random? — 1 do 
not know. 

A. 3118. What is tho system adopted in the Punjab for the purpose of crop 
catting experiments?— 1 do not know. 

A. 3119. Have you considered tho possibility or aeroplane photography for 
reporting crop condition? — No, I have not thought of it. 

A.3120. That is being tiicd in America and also in England? — I have not 
thought about it. 

A.3121. Yon have, in tho ryotwan tracts, your subordinate revenue agency 
and yon find it convenient to collect agricultural statistics in thoso areas, but 
- you find it difficult to got them in permanently settled areas P — Yes. 

A. 31 22. Have you got any suggestions to ntnko as to how- that difficulty 
could ho oveieome? — No, I have no suggestions to nmke. 

A.3123. J find that in your * Agricultural Statistics ’ you do not give the 
value of produce; you give only llio total amount of it. Do you think it is 
advisable to gi\o tho value of pioduetion based on tho harvest prices ? — I sup- 
pose it could bo done as harvest prices nio given. 

A.3124. My general impression is that there is no uniformity in tho method 
of collecting the statistics tlnougliout India; they vary from Province to 
Province, do they not?— Yes, in details but uniformity exists in llio goneral 
principles. 

A. 3125. Do you think sow* sort of uniformity would bo odi isable, some 
standard method? — Of course i would mean increase in staff in department 
which colloct the materials. 

A.3I2C. Mr. Galvcj t : What is tho present position oi regard to tho revival 
Of the rail-borne statistics?— The filo came to mo only tho other day and I nm 
talcing up tho question. May J say that wo started collecting certain figures 
for cotton and wo are getting returns fiom Itnilwnys with regard to tho move- 
ments of cotton from one block to another. That is the first step and it is 
costing us about 11s. 10,00(1 a year. Tho revival of raii-borno statistics is a 
matter of money and Local Governments have stopped collecting those statis- 
tics and they will not probably ho very willing to start them again. The sub- 
ject however is before the Government of India and the idea is to revivo them. 
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A. 0127. Are there any Local Governments who have already ngmi to 
revive them? — The Central Provinces Government has continued collecting 
them nil alone; ; I do not know about the othei Gov ernments harms; agreed. 

A.31LN Do you think there is leallj much advantage in collecting totals 
for all India? Arc not the totals of different thing. misle vuing? Take the 
ca«e of bolls sometimes yon would show about one boll to 500 tons; end ir> 
tho next quinquennial return you would show perhaps one hull to 50 eons. 
The meaning of the word hull would vniy enormously according to jour statin, 
ties’ — Thc'O are figures which ere eotlccted hj Local Government, and rent 
to us and wo put them together; that is all w*' do really. 

A 3129. Ho you think that tho totals ate woith publishing’ The total- of 
two quite different things would ho misleading j for instance, a pair of hul- 
loclrs in tho Punjab can plough 14 acres; in Bengal tie trete told tlioj cm 
plough only about 3 acres? — It is lenllv the total of the animals and not the 
totel of tho motivo ponei thnt is shown. 

A 3130. Po you think your estimate, of yields are of nnv v.*luo? — 1 mij*. 
poso they have some value. 

A, 3131. Tho ordmnrr commoicial pooplo in the Pnnjnh add 30 per cent of 
the offieial estimate. Is thnt tho correct thing to do’ — That is their method . 
and if by adding 30 per rent they are sure of obtaining the correct figures the 
-tafistics surely have some value. 

A.3132. Did jou oier hear of a challenge given to expert agriculturists 
thnt not one of them could estimate a crop within 25 per cent ? — No. 

A. 3133. Can you suggest nnj way of avoiding tho human element in ihc-r 
outturn estimates’ — The only tiling I would suggest would ho to go on with 
the crop cutting e\periinonts. 

A.3134. But, ns long ns your < uttei selects the field, ho takes whnt he thinks 
is tho overage or tho normal and then hr •ays thnt that is Iho average or 
normal ; that is to say he first gets tho answer and then produces the method 
of arriving at it 9 Ts theie any method in other countries where the human 
element is eliminated 9 — If wo could get the final figures of the actual produc- 
tion wo might he able to do somothmg. 

A. 3135, Bnt that is not possible 9 — No. 

A.313G. Tn the United Provinces laud is about half tho value of whnt it is 
in tho Punjab hut their estimated outturns are 50 per cent higher than ours. 

1 hat suggests that the outturn figuics arc worthless. Unvo you ever enquired 
into that at all? — No, hut we know that thnt is tho factor m tho statistics 
which is least satisfactory. 

A .31 37. Mr. Katun I : In this estimate of outturns you tnlco jour figures 
Horn tho Agricultural Bepnitmenls and they in their turn depend on tho 
reionuo agency. Ts it possible to make tho Agricultural Departments rc-lf- 
sufiicicnt in this respeti, without depending on tho Bcvomio Departments?— 
Tf you make them self-sufficient jou Rimply increase tho number of the staff 
required, and incidentally the expenditure would also increase. 

A.3133. 1 am told that in the Madras Presidency thero is a statistical 
branch under tho Department of Agriculture who do tho statistical work; is 
th.it tine’ — I cannot say. 

A 3139. You snv on tile question of staff that it would entail a very heavy 
expcndiluio if to tho Agricultural Department is attached a siitisti'al depart- 
ment of its own? — If they me going to collect original materials then it will 
mean a largo cxpoiidituio, hut if they arc simply going to put together in 
the head offico tho matoliais which they get from other, sources, then it would 
not mean a very lnigc expenditure. But if you aro going to.chango.tho staff 
that collects the materials, thou jou arc going to duplicate it practically. 

A.3110. With regard to this question of a cess on exports, when you vol- 
Icvt the cess, for instance, on tea, into or cotton, and when yon hand over, 
after deducting tho expenditure the amount collected to tho different, com- 
mittees Mich ns tho Colton or Tea Committees, do jou impose any conditions 
on them? Have thej to submit to you tbe annual accounts showing how 
they spend tho money?— I think that tho accounts have to be published and 
indited in tho usual way ns far a® I remember. 
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■ A. 3141. It there iuij control which .icrmitpnnies the payment of these col- 
lections to these different committees? — Not that I know of. In tbo caso oi 
tlio Indian Association Committee I do not think there is any control; I 
think tho money is handed over, to them to uso it to the best advantage. 

A.3142. They lmve the fullest discretion to use tho money to tho best 
advantage? — Yes, 

A. 31 13. Yon Mid you were against the idea generally of an cxpoit ce-->. 
Is yout objection simply because of this ad ho? taxation principle, or enr- 
nmrkmg principle? — No, 1 said J was against the principle of the export 
duties. 

A.3111. It that money could he used for the development of agncultmc, 
would you still ho against it?— Not if it goes hack into the industi j from 
which it was taken, 

A.3145. Would sou not he none the le~> against the thing on piniciple? — 
No. 

A. 31 til. And you would also not impose any control on tho part of tho Gov - 
eminent of Judin if the money were to he utilised by tho Local Governments 
at their host discretion for agriculture? — l suggested thnt they should use it 
for research in agrhultnie and J nlso suggested chew here that the research 
should he under tho Gov ernmont of India. 

A. 3147. Yon said in the ease of tea or cotton organisations llime was no 
(mitral, to your knowledge?— Not so for as J know. 

A, 3148. Would you extend the snine principle if a fund colleetod. 
say, for agricultural purposes were handed 'over to Local Governments with 
out control v — if there was a chance of its being utilised as successfully ns rrl 
the caso of tho tea cess. then 1 think J would agree. 

A.3HP. If the Government of India do not insist on control m the or,< 
case, bitrely they fan carry out tho same principle in tlm other enxoP— The 
Indian tea industry is very highly organised and highly controlled. 

A .31 50. But if you can trust the Indian tea organisation, T think surely you 
can equally well trust the Loral Governments? — Yes. 

A.31C1. filir 'Ihomat Middhlnn : You pointed to tho ease of your tannery 
in Calcutta ns an illustration of tho benefit of centralised rosenreh. Does it 
not occur to you that much of tho work with uhirh Agricultural Departments 
aro concerned is so conditioned by local factors that a centralised institution 
might not in their caso he ns suitable as in tho caso of your tannery? — 1 think 
I tried to indicate to Professor GanguJoo that tho rosoarch work would ho 
done under local conditions although it might he directly under tiro control of 
tho Government of India. 

A.3152. That would take the responsibility for research entirely ont of the 
hands of tho Provineinl Departments of Agriculture? — Yes. 

A. 3153. You have already indicated that you are aware of tho very strong 
feeling which would bo created if any such attempt were made? — Yes,’ 1 think 
so; but us tho same time I 'till think that greater progress will bo made in 
research it tho enorgi»s ol the men who aro doing research work are co 
ordinnted. The difficulty about research work in this country is the lack of 

atmosphere. 

A. 3151. Aitd the lack of men P— Tho luck of uteri ft rat of all, and also the 
lack of a scientific atmosphere. It is very difficult for a man jji tho Province 
to carry on research work MiuuHnneonsly with his ordinary office work. There 
cannot be any continuity when be lifts to look after both jobs. T think my- 
self that more progress would bo made if tbo men who aro doing research 
work could he kept on thnt work for a longer period of tinro and could bo 
given facilities for meeting other men who are doing research work in order to 
discuss and exchange viewa on thoir problems and their difficulties. 

A .3153, While the work of a Director of Agriculture is mainly adminis- 
trative, ho is a man who has presumably lived in the Province for, let us say. 
20 years and during this long period ho lia* boon up agnim.1 the diffioviltios 
which crop up in a Province, Do yon not think that his views in connection 
with what is required to he done would be most valuable in formulating the 
lines of re>-cftrcli P— These lines of research could probably ho laid down by 
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some erntrat body such n« yon lime in existence at present in the shape of 
periodic conferences which should meet nt short intervals. At present these 
conferences take place nt inten ah of about two sears, and I would suggest 
that they should meet nt shorter intervals. 

A 31150 Yon referred to tlio possibility of distributing free samples of 
fertilisers. I tlunk jour idea was that these free samples should take the form 
of small cjunnlitie> to show how thoj were to he used m field work?— Tho tickle 
m winch definite types of fertilisers Jmd hceu Used should ho indicated. 

A. 31 37 And the work would bo definitely experimental in dimeter* — 
Yes 

A 315^ And the total quantity required for tho Trot into would ho quite 
small 3 — I had no intention of distributing fertilisers free to the whole Pro- 
nine, it would bo quite n Small thing. 

A. 3] 79. Yon are possibly aware of the fact that tho practice is commonly 
followed in Great Britain? — Yes 

A 31G0 Your own functions with regard to statistics are purely editorial: 
— Yes, practically compiling and publishing these ngri< uitural statistics. But 
we examine and scrutinise tho statistics before compilation and point out to 
local authorities any errors or discrepancies tlmt may be found out, for 
explanation or correction. 

A.31G1 Reference has already been made to the errors wliich occur and 
the difficulties which ari«o in certain Provinces. Have you nt stnted inters nt* 
conferences of all those concerned in supplying yon wttli agricultural statis- 
tics 9 — Yes, there have been such conferences in tho past. I took mcr this 
-work only ten months ago, and I linvo not attended any such conferences, but 
T know fiom tho record-, they hnvo been hold in tho past. 

A.31G2. The difficulties and errors which may occur in connection with 
statistics in certain Provinces have presumably been discussed nt th«-o con- 
ferences 5 — ] expect so. 

A 8103. You say that generally speaking you are satisfied with tho aica 
figures? — Yes. 

A.3161. I have heard it srtid that there is considerable doubt .i« to whether 
tho figures of the professional surreys nro accurate. They cm respond icry 
closely with the figures taken from villngo papers; indeed, for All-India the 
correspondence is suspiciously close. Do yon think there are compensating 
errors in both which may account for tho correspondence P — Possibly. 

A.3103. You linvo indicated that in ono Province in particular tho figures 
were doubtful. Arc there not others where they nre almost cqnnlly so? In 
tlio case of which Provinces do jou think tho figures aio based lorgoly on 
estiinntes? — Bengal, Bilinr and Orissa, parts of Madras and Assam. 

A.31G6. The others are reasonably nrvurnlc ? — Yes, 

Except that Mr. Calvert has told ns.ibat in tho Punjab the official estimates 
of outturn must bo a long way out. 

Mr. Calvert: They nre everywhere. 

A.31G7, Sir Thomas Middleton: You hnvo told us you nro not aware of 
tho number of crop experiments now being made? — No. (Sco provincial 
reports of erop cutting experiments.) 

A.3163. These erop experiments haro in certain Provinces been conducted 
very extensively and for a long lime. Do yon know whether there is any 
sort of uniformity amongst Provinces ns to the number of crop experiments 3 
— I have no figures on which to base an answer to that question (there appears 
to he no uniformity). 

A.3163, Would it not bo desirable to arrange some uniformity of system in 
crop experiments? — Yes. 

A.3170. Sir Henry Tmirrnet: You hnvo referred to export cesses in your 
nolo. In addition to these there nro export duties, for instance on jute. Do 
yon consider there is n ease for demanding the expenditure of ft portion of the 
money so obtained in research which will benefit tho particular crop on which 
a duty is levied 5 — Thai would mean eai marking portions of duties. At pre- 
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sent they go to genornl levonues and resoacli work is JLnnnccd flora gonoial 
revenues, 

A.3171. On whnl items, nro there export duties? — Jute, rice, hides and 
skins and ten. 

A. 33 72. Ts there n duty a** well as a cess on tea? — Yes. 

A.3173. It lias keen represented with regard to certain industries that 
•diice they are paying specifically to Imperial revenues something ought to be 
dono for them from those revenues in the way of loseareh. Do you think 
that is sound? — Yes, 

A.3174. Can you give iib any genornl figures showing the percentage of 
expoil trade to internal outturn? — 1 have not worked out any figure for that, 
but 1 believe a figure of 10 to 1 wns worked out at one timo, i.e., 10 times ns 
much was consumed in the country ns oxpoitcd. I mil try to work out ns 
aecnrato n figure as possible and let you have it.* 

A.3175. It has been suggested to us, with regard to tho staff engaged in 
research at Pusn, that it would ho hotter if that staff wore interchangeable 
with tho Provinces. I t.iko it jou nro opposed to that v/cw? — I should lie 
in favour of allowing the*e men to ho deputed to the Provinces. I think the 
idea was that ilioj should be hi ought in touch with dny-to-day problems oi 
administration and not confined solely to leseaicli. 

A.317G. You would prefer them in be engaged solely on research from start 
to finish? — Yes. hut T should expect them to seep in touch with tho problems 
on which they weie doing research. 

A.8177, Mr. CaU'fri : Bid you sec the report of the committee appointed 
by tho Punjab Government under my chairmanship to inquire into method? 
for imploring ngi ioultwrnl statistics? — No, 

A. 31 78. You note not consulted about that? — No. 

A.3179. Piofr»sor Oamivlee : Do you think trading oil cle, in Oient Bri- 
tain interested in agricultural produce get adequate information from yom 
department? — Wo send a weekly cable to tlic Indinn Trade Commissioner, and 
ho publishes it or rntlmr we send it to Dcutcia, who publish it. It is nl-o 
published in tho Hoard of Trade Journal. The cable Is a summary of 
information supplied to ns regarding weather and ciop conditions. 

A. 3180, Yon think yon aro giving enough publicity to Indian agricultural 
ptoiluco in England P— If we are n'ked for more intoimation we giro it. When 
there nro any questions fboy < oiuo to tho Indian Trade Commissioner in 
London, and ho seems to he satisfied with what we send. 

A.3181. flir Tbrnuii Middle ton; I)o yon call tho lG-annn crop tho normal 
or the optimum crop? — We lake 100 ns the normal. 

A.3182. 'Whnt is 100 ronveited into annnsP — Wo still get figures from tho 
Proviuees in annas, and we have for each Province wliot no consider to he 
their normal, which may be 32 nnnas for one Province, 10 for nnollior and so 
on. 

A.3183. Could you lot uj have a list of tho normals for the different Pro- 
vinces? — I shall send that to you.f 

(Tho witness withdrew.) 

1 

For the evidence of other wilnrwi examined at Delhi, rce the Volum »* of 
Uvidrnec for the United Provincce and the Punjab, 

* Deference mnv lm made to Table No. U of thoJleriem of Trade for 
1925-2G. showing the piopotljon «f evporf.s to total outturn in the ease ol cer- 
tain pi ineipnl crops loi which tomplele figures of production arc nvnilnblc. 
It would not he unreasonable to estimate that in normal years nbout 30 per 
eont of the total outturn of food grains is expelled from India. Dcgnrdutg 
ofl-soeds, the expoiti m an average year may he put at about one-third ot 
the total production. In the ease of cotton and jute tho internal consump- 
lion is mwh bolow the production and about SO per cent of tho total output 
hr normally oxpoi ted. 7o.i and coffee oio principally grown for export abroad, 

* Vide Appendix, ~ 
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APPENDIX. 

Stuff went j'loiri vn tkt ttumbu nf annas hy irAirli o now ml noji is indicated ie 
tht vat tout I’rovintts. 


Madia, 

Jlombai 
Bengal 
Assam 

lldiar and On— a 
Central I’rot mot - anil llet.n 
tUutnm 

United Provinces 
Punjab 

X. W. V. Piounu- 
Delhi 

Ajmei-Mornnra 
Coorg 


* 12 annas in Incite districts, 13 annas j 
Ino districts. 

t Anna notation no longci used, American notation being used. 


^jl2 annrs. 


12 to H anuA'.* 

13 3 annas 


j-lb annas. 

1 


in bcici districts nnd II annus in 
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Administration. 

Agricultural Advisor to Government of India, proposal for stationing, 
■at Government headquarters nn<l for membership ot Legislative 
Assembly, Shaw (206), 1961-6, 2045. 

Agrioultuiai Departments, development of, Hanison (261-2). „ 

Agiicuitural Imperial Sori'iec, agrioultuiai chemists, lecruitment dur- 
ing Inst 10 yoais, Ramson 2447-9. 

Agrioultuiai Oignmsor’s Service, scheme for, Joslu (294), (297), (303), 
2614, 2693-4, (335). 


t 


AantcuiTURAi, Scnviors , 

Chemi&Liy Assistants, Ramson 2418-20. 

Expansion needed, Joslu (299). 

i'oieign tunning ol lecriuts, locommendation ie, Vcnkatraman 

( 81 ). 

XndianiMition, efficiency net injuied by, VenkuUaman (81). 

Oihcois, deputation and study Jeavo, advocated, VcnLatramatn 
(81). 

Organisation, development of, Rani son (261-2.) 

Iteiorm scheme, effects of, Hendenon (126). 

thorough Ti ovision and rooiannisation of system, need for, Rendei- 
son (125-6), 1201-9, 1213-5, 1239-53, 1328-41. 

Satisfactory tliough improvement possible, Vcnkatraman (81). 

Sliort-torm system of leciuitmciit, unsuitability of, Tenhatraman 

( 81 ). 

Supciior, lccruitinont pailly by promotion fiom suboidinnte ser- 
vices, advocated, Joshi (293-i), 2672-6, 2692, 2758-60, 2837-42. 

Training for. recommendations, Rentier son 1163-81. 

All-India Agricultural Association, scheme foi, Shaw (206), 1907-75. 


Board op AaiucuLTUJia i 

Abolition, proposal, Hamsun (2CJ-5), (266), 2537-8. 
proposed Change in constitution, Shaw (206). 

Functions purely advisory, Ramson 2505. 

Opinion tc, Shaw 2048-fl. 

Procoedihgs rather dull, Hanison 2508-7. 

Sectional Meetings: 

Chemical, discontinuance, Ramson 2508-9. 
in Entomology, question of possibility of i Driving, and desir- 
* i ability of, Fletehei 2386-40. 

Falling off in, Shaw 1900, Rarrison (261), (266), (207), 2411-3. 
Falling off in, and need foi lovival, Walton (286). 

Value of, and revival dcsncd, Joslu (293), 2762-3, 2804-7. 

Value of "work, and proposal for enlargement, Smith 391-3. 

Contial Agncul tui ill Department too closely associated with Pusa, 
■Rcndeison (125), 1141, 1487-8.' 

Centml Board of Revenue, functions. Hardy 2877. 

Control executive body, scheme. Rend ei son (127), 1033-7, 1210-26, 
1328-41, 1628-33. 

Co-anDINAHOM AND CO-OPfltATXOK : 
sec also under Research. 

Mr. Clouston’s scheme: 

Agteement with, and remarks on, Wattle (61, C4-5), 437. 
Criticism, Ratfison 2334-6. 

' would not be Sufficient, Rcndeison 1339-41. 

Difficulty, nhd desirability of spending central tovennos on pro- 
vincial work, Watih 41G-2C, 505-7/ 

Need for, Watih (01), 626-31. 

Organisation on lines of American Central Federal Department, 
unsuitability of, Rarti’ftn (263), 205-0, 

Entomologists, proposals rc training, Fidelia 2103-8. 

Entomological workers, dissatisfaction with pay and prospects, Fletcher 
2310-1. *, ' 

Forest Department, sec that title. 
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Administration — contd. 

Indian AcjuouLturai. Seuvice : 

Rocruitmont to, effect of Reforms, Unrrison (262), 2365-72, 2121-8. 
Training, proposals, Shau, (207), 2024. 

Indian Tiiadf Commissioner in London. 

Office, functions, etc., Heel. 3040-51. 

Relations with, Meek 3041 

MLTronoLooiCAi, Dlpartsient : 

Olosor co-oporation a itli Agricultural Depot tment required, 
Henderson (12S). 

important Wenthei leports or metcoiologieal olisorvations, pioposal 
rc distribution, Joshi (209). 

Mycologists for Provinces, proposal re training, McRae (227), 2078. 
Postal facilities, free distribution of agricultural leaflets advocated, 
Jnshi (209). 

Railways : 

Cold storngo facilities for milk transport advocated, Jodn (299). 
Feeder roads, desirability of extension. Meek (366), 3103. 

Freight rates' 

Department dealing with, Ilardy 2923-33. 

for Manures, implements, etc., high, Joshi (299). 

Goods traffic, mote expeditious liniidling needed, Joshi (299). 

Small parcels, defects of sjstom, Henderson (127-8), 1060-1. 
in Sugarcane areas, need for extension and improvement. Saver 
(173). 

Transport of milch enltio by passenger train, hindrance to trade 
from charge fot newly born calf, Smith (12), 410-2. 

Roads : 

Deeding rnilwnjs, desirability of extension, Meek (306), 3103. 
Impioveinent needed, Henderson (128); Joshi (299). 

Trade Commissioners in other countries than United Kingdom, pro- 
posal, Meek 3064-70. 

Votorinnry, see that title. 

Agricultural exports: 

sec also under Marketing. 

Percentage to internal outturn, Me el 3174. 

Agricultural indebtedness. 

Causes, Joshi (299-300). 

Credit, sources of, Joshi (300). 

Moans of lightening burden of dobt, Joshi (300). 

Repayment, causes preventing, Joshi (300). 

Agricultural Industries. 

Brr-KEcriNO ■ 

Obstacles in nay of development, Joshi (309). 

Possibilities of development, and proposed measures foi, Fletcher 
(242-3). 

Prospects, Fletcher 2210. 

Ci aft and technical schools, establishment proposed, Joshi (309), (313). 
Encouragement not considered necessary an Sind or Bihar, Hendcison 
(130), 1090-1. 

En silk culture, introduction proposed, Joshi (SOS). 

Fruit orowino : 

Entomological assistance noedod, Fletcher (243). 

Obstncles to further development, Joshi (309). 

Hand spinning and n caving, proposals for development, Joshi (80S)., 
f n tensive study of local practice and improved methods, needed, Joshi 
(309). 
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Agricultural industries — contd. 

Jjao cui/rtniE : 

Encoiuageinont advocated, Jothi (308-9). 

Obstuoles in way of expansion, Fletcher (243-4). 

Woik ic, Fletcher 2208-9. 

Oil pressing factories, propaganda needed for bottei utilisation of 
oil-cakes and development of market, Joshi (309). 

Pisciculture, entomological investigation would bo useful, Fletcher (213). 
Poultry krcdikO: 

Development, stops should be taken by Agriotilturnl Departments, 
Joshs (309). 

Malnutrition, evil of, McCtu r ijon 706. 

Pioposnls, Sayer (176); Janln (308-9). 

Removal of industrial concerns to ruial ureas, extent of seope for, 
Joshi (309). 

Sericulture : 

pioposed Measures for extension, Joshi (308). 

Report on Silk Industry by Jl, Maxwell Dclioy and E. >0. Ansorgo, 
general agi eeiiiont with lpcommendntions. Fie trim 1243). 

Rcgun eme nt s inainlj' commercial not entomological, Fletchci (243). 
1'imo spoilt by cuituators on holdings and ocuupation during el nek 
season, Joshi (307-8). 

Tinining m, ndtoealed, Joshi (2(10-7). 

Yillago eluhs or co-operation societies proposed, Joshi (308). 

Village industries, need for, Smith (9). 

Agricultural Labour; 

Emigration tlcMrtihla, Joshi (309). 

Migration from tongested area® fn spaisolj popuJntod mens, proposals 
for oncoui aging, Jothi (810). 

Migration difficulties, and failuie in cnee of colonists from Gujarat in 
Sind, jhndasoii (130-1), 1092-4. 

Animal Husbandry: 

Adi ante made uaw 1914, Smith (13), 114. 

JJiDignlwe Institute, see that tith . 

Brobmnm system, eiil of, Smith (8, 13). 

Bleeding and hoiediti, connection with (liseii'-o. Smith (41), 263-0. 
prindpul Breods in India, and distribution, Smith (46), 267-8. 

BoriAio : 

Development advocated, Josht (807). 

Disp.iccnient anticipated with utiiiroiement of <o«s, Smith 122-6), 
210-3. 

Obstacles to use of, for draught purposes, Smith 271-5. 

, Quality' of. Smith 401-3. 

Bum s, osstiutiox of: 

Compulsory, would ho nppioved if feasible, Smith 140-2. 

Extent ol prejudge against. Smith (11-12), 218. 

Organised system iieodod, Smith (8-9). 

System, Smith 12. 

Contra! Cattle Bureau, fuiutions etc,, Smith (II), 63, 74-5. 

Central eontiol, need for, ami pioposals, Smith (11), 53. 

Co-mdination of work in different provinces, no moans of, Smith 74-6. 
Cowb ; 

Non-use of, for field wmk, Smith (7), 1G5-8. 

Quality of, and variation iu, Smith 318-28, 

Cnosa nnF.BDiNa : 

in Braxil and Texas with Indian bulls. Smith 212-9; Henderson 
1407. 

Cntieism, Joshi (293), 2843. 

by Cultivators, will bo profitable when pedigree bulls supplied. 
Smith 108-206. 

Pusa experimonte, Henderson 1401-0. 

Results, Smith 37, 210; Henderson 3077-84, 1402-6; Joshi (306-7). 
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Animal Husbandry— con Id 

I)A,I Aimnd > C3reMnori. " orb earned on, and objections to proposed 
closing down of, Smith (4), (10), (16-17), 17, 80-4, 219-20. 

from Buffilo and cows, Smith 209-70, 401-0. 

Expoit trado to for East, loss of, oaing to poor quality, Smith 

Buttoi-miih.^til’isation of, a„ liy-product of ghi, investigation 
de»u able, Smith (7), 221-0, 3*50-60. 

Bv-iiro^ucte, importance of development of use of, ana of research 
a oik j r, Smith (4), (7), (9-11), (16-17)- 
Casein, Gujer.xt trado, decluio owing to adulteration. Smith 
Condensed milk manufnctiiro, question of pi aspects. Smith (i)» 
230-2. . . , , , 1 

Pans appliances, tariff concessions and question of cboeso-presses, 
llnuhl (337-8), 2910-11, 2910-20, 3009-12. 

Dauy bactei mlogy, need loi losenrtli, Holton (283), 

Dauy institutes, nil oior the wnnitrj, desirable, and question of 
organisation, Smith 378-87. 

Dram or good milking cons to cities, Smith 1724. 

Pried milk, investigation advocated, Smith 305-8 
Factors methods of butter, ghi and rasom manufacture, bad con- 
ditions and need for linpiovoment, and proposals rc, Smith (4), 
(9-11), (10-17), 127-8. , „ 

Ght, manufacture. storage and transport of, need for investigation. 
Smith (7), 320-4, 361. 

Improvement • 

an All-India question, Smith (3). 

Importanco of, Smith (1-2), (7), 3. 

Mr. Kcv enter's work, Smith 152, li>7, 171, 239, 208. 

Military daily furmn. 

under Agricultural Department: 

Expenditure and receipts 111 1923-24, 1924-23 and 1923-20, 

'Revenue expenditure and receipts in 1925-26, Smith 233-7 . 
"Work cniried on nt, Smith (3, 4) (0), S3-8. 

Pisagreemcjit with Mr. Brufln’s eiidcnco, Smith 391-5. 
Half-bred system, approval of, Smaf/i 32-8. 

Policy of, not detrimental to cattle bleeding. Smith 216-7. 
Taking over of, not desired, J Tcndenon 1131-6. , 

Trnnslcr of certain, to Agricultural Depaitmcnt, Smith 

Transfer^ to Civil Popnrtinoni would be advantageous, but extra 
e\penso involved, ,9ml 1h 39-12. 

Adulteration, legislation, nnd non-cnforeement of, Smith 72, 
201-5, 337-41. 

Recording by cultivators, possibility of. Smith lb7-71. 

Beeoiding work, Smith 121-C 

Supply: 

Bad conditions, nnd importance of imptoiing, Smith 

(2), (7). 

Cities: 

Difficulty, nnd best system of, Smith 239-05. 

Railway facilities, Smith 390-8.. 

Importance of good supplv, JlclJtn liion 783-7, 903-13. 
increased Yield ncedod, IZrndcr&on 1089. 

Milk products, manufacture- 

bv Co-operative societies desirable. Smith 53-9. 

Ho-emli ndiocatcd, Toih i (295). 

Nutrition tests, importance of, Warth (07). 

Research, lines on which required, Smith (7), 302-8 
Sind, possibilities of scope for development, TIcntirrtan 1376-83 
Snney of potential dairy areas, would he useful but less important 
than improvement of eattlo nnd investigation of dairy problems, 
Smith 115-20. 
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Animal Husbandry — could. 

I)n , MVI,D AI’PETITbS : 

Pioof of mineral deficiency, McCarrison _ 840-1. 
and Question of effect on milk, McCairhon 788-93. 

progressive Deterioration of cattle, Smith 110-4. 

Doaii rtrrtrosn animai. : 

Impoitant, but loss so tlmn keeping existing breeds uncon- 
tnmiimtcd, Srndcnon 1035. 

Need for, and prospects of evolving, Smith (7), 6-7, 10, 175-83, 
301-2, 388-90, 407-9, 2 TcmUrson 1507-11; Jot? It (307). 

Principal breeds. Smith (46). 

Education' in cattle breeding and dairying: 

Demand in osoess of facilities avnilabto, Smith (4). 

Diploma couise, Smith (G), 100-7. 

Poist-giadnatn, at Knrtinl, An a rid and Bangalore, and desiinbilitv o* 
provision ot scientific research staff in connection Ti'itli, Smith 
(5), (G), 100-10. 

Short courses. Smith (5), 108-9. 

Export of cattle, and increase desirable, Smith 369-73. 

Extermination ot breeds, need for pretention, Sendcrson 1074-6. 

Fodder : 

Attitude of Foicst Department, Smith 9. 

young Calves, use of ailago desirable, and possibility of legume 
hnv, TForfA <G7). 

Conservation and preservation of, importance, Smith (12), 10. 
Gieon, growing of, in dry months, proposal, Jaihi (307). 

Hay, nutrition teste and results of, Worth (66-7). 

Mineral constituents: 

Deficiency, Smith ()2)j Worth (68), 459-61. 490-3. 

Deficiency, evils of, and importance ot investigation, 
MrCfinisou 771-3. 811-27. 

Investigation, importance of, and obstacles in wav ol, TParf7i 
494-8, 505-7. 

Problem, solution only possible by making cattle bieedtng profit- 
able to cultivators, Smith (12), 305-17. 

Shortage, period of, Sender-son (130). 
iSilnge bystem: 

Development advocated, Smith (12); Worth (67). 
Encouragement advocated, Henderson (130). 

Possibility of inducing cultivators to take up, Worth 4 33-6. 
Making of rank grass and roods growing on canal banks into, 
would be usoful but silage would not be first class, Scnderion 
1565-7. 

Sorghvm, typos ot, and results of nutrition tests, Worth (66), 
532-4. 

Supply, pioposed means for increasing, Smith (12); Sender son 
(130); ,Toihi (307). 

Qir cattle, rapid disappearance ot, Scnder'/in 1531-4. 

Goat breeding, possibilities, Sendcrson 1122-0. 

Government institutions, disposal of surplus pedigree stock, pioposal 
tc, Josfti (307). 

Grazing : 

Areas, contraction of, Smith (8), 90-3. 

Improvement of areas, moans of, Worth (68), 484-6. 

Inadequacy of facilities, Joihi (307). 

Overstocking of common pastures, Smith (12). < 

Pastures : 

Problem of, Worth (67-8). 

IVotk of Nutrition Section ie, Worth (67). 

Hissnr faun, operations of, Smith 185-7. 

Importance of, -foi welfaie of agriculture and health of tho people. 
Smith (1-2-3), (7), (13). 
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Animal Husbandry —lontd. 

IMWIOVEMIM or BltKLDb : 

au All-Indie ijucstion, Smith (3). 

Bettor attention to, and feeding of, cows, necessary, and propa- 
ganda woik being carried on, Htndcison 13X2-5. 

Central co-ordination as well ns piovmcial work, need for, 
llaidenon (130). 

through Co-operntuc organisations possible, Smith 147-0. 
Cultnatois anxious for, Smith 113. 

Distribution ot bulls: 

Freo distribution advocated, Smith 143-C. 

Pioposnl ic, and castration of other bulls m district should 
be condition of, Joshi (307). 

Pioposuls lor, Smith (8-0, 12), Cl-4, 282-9. 
lilinii nation ut liilonoi anininls must be gradual, Smith 1G3-0. 
Impoilation of cattle for, from foiuign countries, no advantage 
anticipated, Smith 300-400. 
possible Moans of, Smith (8) 

Methods dependent largely on suitable financial equipment, Hender- 
son (130). 

Obstacles m w ny of. Smith (2-3). 

Pedigree herds . 

Building up of, by piivate cattle on nets. improbability. Smith 
(8), 139, 190-2, 290-301. 

Development of, by Government, need for, and proposals. Smith 
(8), (12), GO. 05. 120-36, 1S4-93, 206. 

Punjab work re, Smith (0), 16, 2bl. 

HegisUntion mid inspection of bleeding stock, lvili become necos- 
sary in future, Smith 137-9 

Veterinary officers should not bo asked to deal with, Smith (11). 
43, 49. 

luleiioiity ol cattle, causes, Smith 89, 04, 302-4. 

Ij.si.CT Pists: 

iumu.il Jjo«s from, 1 Ictchci (242), 2218-20. 
ltcscnieh, need for, and jnojKisals ir. Fletcher (242). 

Journal, establishment desiinble. Smith 76-8. 

red Karachi breed, disapjicmmg, and need foi notion by Central 
Got eminent, Jlindeiion 16338. 

L.indow nets’ interest m, means oi increasing. Smith (12). 

MaiiNUTnmox . 

Connection of condition of sod with, Afc Curriion (06-7). 

Evils of, MtVamsOn (96-97), 771, 79J, charts, 
total Number ui.d \aluo of < attic, Smith (2). 

Nutrition in relation to breeding ana mdk produclion, TFarf/i (67). 

Nuinmox woiut: 

.<• c also under Bangalore Institute. 

Particulars »c, and need for extension in Bopamto farm, Smith (6), 
S-o. 

in the Punjab, Worth 310-7. 

of Mr. XVartli, great inipoitnnce attached to, Henderson 108G-8. 
Physiological Chemist, appointment of, Smith (3). 

Piopngauda, pioposals, Smith (11). 

Bailway tinnsport of inilch cattle by jiassonger tram, hindrance to 
trade fjorn charge tor newly born call, Smith (12), 410-2. 

Kesearth, need lor extension of facilities, Smith 239-4, 35J-0. 
Sentimental view with icgard to cow n bar to impioiement, Henderson 
1204-5. 

Sexual maturity, age of, Smith 27-31. 

Sheep, liver tluko among, Jlcndcison 1121. 

Sheep breeding, Push not a suitable centie, Henderson 1121. 

Useless tattle, Inigo number of, owing to religious .sentiment, and 
estimated lms to country tlnougli, Smith (2-3), (7). 

XVoaning, «Atont ot prejudice agaiust. Smith 13-14. 
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Bangalore Imperial Institute of Animal Husbandry and Dairying: 

Animal Nuthitjon Slotion : 

Accommodation, icquircincnts, end proposal, II oitli (48), (Oa-o), 
421-3, 438-50/, 499 -j 04. r 

Advisoij work tor Pxovmeinl Departments, il_«ir/i (oG), o20-l 
Co-operntion with othor departments, Wurth (38-0), 617-9. 
Expondituio and receipts, 1023-22 to 1923-26. Worth (01). 

Feeding tests m provinces, need for, TT'cirf/i <G5). 

History ol, HV/r/A (48). 

Provision for training men for highest posts in the Department, 
HW7i (57-8). 

Publications, ll'm ih (6G-7), 449, 624, 543-4. 

Shot t courses of lectures oil speeinl subjects, Waith (5^). 

Stott, Worth (49), (60). 

ltoci uitment, terms ol, Wurth (19). 

Suppori receiiea from Imperial Dun j Export, nppieciation of 

V utth (66). 

Woik of, Worth (49-60), 423-7, 517-23. 

Assistance to Section of linppn.il Dnnj "Expert, Worth (06). 
Communication of results to ctiltiiators, proposed moans of, 
Worth 429-132, 611-2. 

Digestion experiments. Worth (50-1), 522. 

Feeding standards, testing of, Wurth (49-50), 474-9. 

Foddois experimented ivitli, ll 7 ar/ii 450-6. 

Indian com se fodders (roughage*). U'ait/i (51-33, 437-(> 1 ' 

Indian pasture grasses, Wnith (51-5), 409-73 
Mineinl requirements. Worth (03-1). 

Obstacles to. Worth (59), (65-0). 
in the Pros liiecx, Wurth (55-6). 
llatioinng ot young stock, Wm Hi (50-1). 

Training of post-ginduate students, ll'nif/i (56), 442-7, 187-93. 
Value of diffoipivt local coarse fodders for winter rationing of 
calves, nl Knrnnl, Worth (33-0), 

Class for instmetion of office! t> of Co-opurnti\e Departments in technical 
dairying, and question of futlue ol, Smith (9), (14-15), 17. 55, 98-9, 
ICO, 227-9, 

Classes of students, t mined at, Smith (3-4). 

Cross-breeding principles at. arid obstacle to work of Nutrition Section, 
Worth (59). (66), 123-3. 535-9. 

Dairy bacterioiogv lectures nt, IFalfon 2657-02. 2378-80, 259.3-6. 
Dairying instruction, need for extension, Smith 66-7. 

Extension, proposals for, Smith (fi). 

Imperial Dairy Expert, appointment of, but nccw-s.iry dolnj in Rtnrting 
«oi k, Smith t.% (G), 80-8, 101-5. , . 

Milk nnalyres, comparison with American average figures, linif/i 
(62, 63). 

Nature of work, Smith 318-32. 

Relationship with Provincial Departments ami varum* ‘•ocielies, nnd 
supply of technical ndsico, Smith (4-5). 5. 

Stall, film! tape of, Smith (4). 

Students, sourco of. Smith 69. 

Bee-keeping, sec under Agricultural Industries, 

Beriberi, sec under Public Health, 

Borsoem, see under Crops. 

Buffalo, see under Animal Husbandry. 

Bureau of Mycology, London, value of, and continuance ol contribution 
desirable, Jl/c7?oe 2085-8. 

Capital, attracting of, to agriculture, means of, Henderson (131), H07-9, 
1270-2; Jothi (313-1). 

Cattle' Breeding, see under Animal Husbandry. 
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Coal : 

Uye-prodticL mens, ptoposnl, Josh > (30J-'I). 

Dust real and dust Lliarco.il, question of, as substitute) for ton dune. 

951-0, mco. 

Second-grade and cote. encouragement of use of, as fuel, in place of 
i oii.iung, diflii ultics mid proposals for, J’tneoe (117-0), 920-8, 01840, 
901-0. 

Coimbatore Station, see until) Sugarcane. 

Co-o|iCration : 

Cult nation of small holdings on coopeialivc luvis, pioposal, Joshi (290). 
lint out ngmienl ut giouth of, by Government, piojms.ils, Jotiit (312). 
linpiou-mcnt of bleeds through, possible, Smith 147-0, 

Non-ofliutil ageiu its value oi iu>ik, and pioposflls foi ontoui ngeuicnt, 
JoJu (311-2). ' 

Purchase seen ties, value of, and requirements for stirccss, Joshi (312).. 
Sn.r mu li tii s- 

fui dm, piopc-ul, .s’ut/rr 18234. 

Value of, and miimeinonts for success. Jt>\hi (312). 

Societies m men ullage, desirable, Jo, hi (310). 
in Sitgni industry, question of desiinbihty, Snyti 1780-93. 
foi Supplv of feitihseis, propooal, Suiter (173). 1817-8. 1850-1. 
for IV of agricultmnl lunebiurij, valuti of, Josh (312). 

Cotton, s<e until r Crops. 

Crops: 

Uutsmt: 

Jntroduilion of, 111 mlcrum 020). 

Seed, impoit free of duty , possibility of arranging, l lardy 2888-91. 
Cotton : 

Iloll-uoim, poik re, Ft either £196-7. 

Cess on, Mat (300). 31-10-2. 

Ginned, average yield pel acre compared with U.S.A., Joihi (291). 
'Marketing. see that title, 

Hajiau iiv un.n antmu.n: 

X'eiiung and killing or shooting clubs proposed. Jodii (301). 
llesenrdi into life-lustoi \ of certain animals advocated, tint hi (301). 
Wire netting and fencing, import duty, Hatthi 2912-3, 2907-8. 
Disr.vsrs: 

Bn oiling of types resistant to: 

Investigation deniable, 17 nhahamon (82). 

Work if, 8 /mie (208). 

Ineideme of, extent ol knowledge n, hlellae 2076-7. 

Hoses nil: 

sci a ho Mvcologist tinder Pusn Institute. 

JX tension of work, siope foi, and proiwsals. McJIae 20S2 
Lines in which required, JfrJfac (225-7). 

Obstacles in nay of work, Fletcher (239). 

Smut disease of .jfoiror, steps taken for prevention, Show (20S). 
Spread of parasitic fungi, moans of, Of elide (228-9). 

Fibre plants, retting of, need for resosnh, IFnlfoit (283), 2383. 

Food i .lines, resoaich advocated, Josh) (295). 

Giliin : 

Marketing, see that title, 

Sfoics, weevils in, mcasmos taken r r, rictrhn 2193-201. 

Groundnuts, netting of, when dctortioniing, question as to initiation 
of action ic, iteel 305941). 

Heavy yielding food crops, substitution, investigation of local conditions 
necessary fii»t, Headmen (129), 125C 63, 114941. 

IltmovED : 

Attitude of cultivators, Vent nhainnn (79-80). 

Question ns to manuring lequired by, compared with old crops, 
Henderson 10C5-S, 1276, 1278. 
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Crops — contJ. 

TitrnovFMrNT or kjustinu <moi>f>: 

Appointment of crop specialists, advocated, J 'cnlafuman (82). 
by Blooding, limitation depending on indigenous practice. Shaw 
(208). 

proposed Moans of, Uvndcison (120); Joshi (304). 

Objects, to bo nnnotl at, liendeiion 1277. 

Puio lino ‘.election, proposal, Uendenon (129). 

Pusv work ic, Shaw (208), (209-10). 

iNTJtOmjOTION OF M5W CHOPS : 

Adcock tobami, Shaw (209). 

IS cute cm, Henderson (129). 

Scope for, extent of, Shaw (208-9). 

Jutb: 

Cess on, ilfiel (36)), 3102-3. 

Expoit duly, Jlauhj (3-10), 3937-8. 

Pot coasts : 

Coinplnints fiequcntly nindo, Mrtl. 303(M0. 

Method of prepaintion in Bengnl and defect of, Jlanhi (310). 

In gammons foildei, more impoi tnnee should be guen to. nnd possi- 
bility of. as a lotutiau emp mid fot grazing, 77t ndersnn (129). 
liidiu dt, l’nsn. success of, Shaw (210). 

Nurnmo.x -. 

Appointment of Plant Biological Chemist and Plant Physiologist 
dosll able, II an non (208). 

Nei d toi lesearch, Wo/fon (285), 

Oilseeds, complaints reeoived liom England of impurities in, Btcps 
taken on, ilfet'l 3(152^5. 

Onions, possibility ol increase should be investigated, Urmia am 1372. 

Pi:st« .• 

Contiol, tnonsnies taken ns insults of woik of Push Institute, 
Fletcher 2193-203. 

Pistribution of, extent of Imou ledge ic, Fletcher 2185-92. 
mutual Loss caused by, FUtihei (238), 2308-9. 

Mango, little woi k done .it l’us.i, but good deal in ecitnin piovineoa, 
FMihcr 2151-3. ’ 

Rcseari h : 

ter al a> Entomological Section lintli r Pu«a Institute. 
Centralisation nth orated. Fletcher (239), (211). 

Co-oidiiialiou, means taken for, Fhtrlur (241). 
lanes in winch inquired. Fletcher (239-91). 

Organisation purposed, Sit Hue (225). 

pi opei ly Organised service, need for and proposals, Vlrlthr 
(238).. 2251-7, 2301-7. 

Water hya< intli, fungi tiled on, nitlmiit effect, Mellae 2113. 

Plant physiology and liio-rheinisfry, need for research, Walton (285), 
2576-7, 2381-2. 

Potatoes, increase dc*iinble, and incest lgation by Central Goi ernment 
advocated. litndeuan 16^0-71. 

for Pretention of uni erosion, or ledamnlion of land, Ac., agency pro- 
posed for work on, Shaw 1958-9. 

Production, need for increase in, and i eduction in lost, Joiht (291-2), 
2831-8. 

PiiomTioN : 

in alia Diseases and Pests above. 

Contiol of movements between Piovinccs, littln scope for, except 
in special diseases jii special localities, Mcltac (231), 20‘]5. 2111-2, 
Destructive Inseels and Pests Alt, wot king of, MeWai (229 .’<)), 

» 2110 . 

fiom Externa! infection: 

J/oakngo of undeclared plant impnits by pnssengeia, Fletcher 

Measures adopted, ./osft? (3(H), 

Measims .satiftfacfory, Melina 2001. 

Monspres ns • alisfni tor> ns possible with pio'eiit conditions 
of stofT. Fhtihi i (21)), 2317-'?. 

.Measures. Miilnhle if provision call bo mndd foi immeilialo 
expansion when ii6ecvf.uy, It end n ton (129). 
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Crops — contd. 

Pkotfction — contd 

Fumigation in. Customs Houses, dnmnge generally done by packing 
and unpacking, Hardy 2914-6. 
fi nm Internal infection: 

Legislation, limited scope for, but would be useful in certain 
cases, Mcllae (231), 2065. 

Moans of, McHac (230-1). 

Requirements fox, and must be dealt with as all-India ques- 
tion, Fletcher (242). 

fuither Study of diseases and pests and breeding of disease- 
resisting varieties and extended use of, advocated, Joshi (305). 
Research, lines on which advocated, JoJhi (295). 

Rice 

Burma, no import or export dutj, Hardy 2964. 

Expci lmentnl work being catricd out in Bihar and Orissa depart- 
ment, Han lion 2436-7. 

Expoit duty, JIauly (310), 2934-6. 

Foi coasts, methods in Buimn, Hardy (340). 

Fungi parasitic on, pioposals rr lcseaicli, McHac (226-7). 

Pusn not suitable for experiments, Hcndeison 1884-8. 

Rotation question. Hannon 2432-5. 

overago Yield per acre compared with othor countries, Joshi (291). 
Sfeds : 

Distribution : 

through Private estates, Shaw (209). 

System, Shaw (209). 

Improved, spread of, example, Shan (207). 

Pusa, demand for, m excess of supply, Shaw (209). 

Testing and certification, will become necessary with giowth of 
pnvate enterprise, Shaw (209), 1951-3. 

Soya bean, nature of cultivation and value of, as fodder crops, 
Henderson 1412-8. 

Sugar beet, prospects for introduction in India, Hannon 2510-2. 
Sugaicnnc, see that title. 

? Pea • 

Cess on, and uso of, Mi eh (303), (365-6), 3106, 3140-2, 3147-50. 
Research, Di. TnnstnH’6 work, McHac 2083-5. 

Tobacco • 

Adcock, intioduction of. Shaw (209). 

Pusa, acreage undei, and increased value of, Shaw (210). 


Wheat: 

Complaints lecoived from England of impurities in, steps taken 
on. Meet. 3032-5 
Marketing, see that title. 

Pusa: 

Acrongo under, and success, Shaw (210). 

Quality, Henderson 1452-5. 

m Tropical areas of Madras and Bombay, possibility doubted, 
Shaw 1983-9. 

average Yield per aero compared with other countries, Joshi (291), 
2331-6. 


Cultivation: 

Bullocks, actual working days of, in Sind, Henderson 1266, 1287 (130). 
Dnv nonuse . 

Possibilities, question of. Henderson 1468-78. 

Research advocated, Joshi (295). 

Punjab canal colonies, yields small compared with Egypt, and decreas- 
ing, Hendnson 1315-0, 1349-53, 1553-4. 

Rotation: 

Experimental nolle at Sukkur and position re, in Sind, Henderson 
1354-7. 

Proposed, Henderson 1432-5, 1560-1. 

Tillage system, proposed improvements, Joshi (304). 
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Dairying Industry, sec under Animal Husbandry. 

Demonstration and Propaganda: 

Adoption of export advice by cultivators, moans of inducing, Sayet 
(171). 

on Cultivators' fields, proposal re, Jo del (293). 

Dt aioxsnuions ; 

Mootings and discussions with villagers in ocenings, proposal for. 
J utlii (208). 

Practical problems met with by, should be brought to notice of 
officers ai Push, Show 1879-81. 

to Educated giowotst first, -advocated, practice will filter don n to iyots, 
Sauer (171). 1637-8, 183.3-5. 

Fmms in each 'rnhik, needed, ,Toihi (200). 

Field, leioinmetidalion it, Snyn (171), 

Gunianteeing of growers against los., ads orated, Jorhi (203), 2632-3. 
Lcnlletfi in lion-technical and easy language ntUoe-Ued, Jos/n (2081. 
Liaison ofIic<>r to voik between lesenrrh side atul demonstration side in 
each Clop, ndiocoted, .v'oi/c» (172-3). 
best Means of, and eflfcethcness of measures adopted in Bombnv, Jniln 
(293), 2031. 

Model fninis. oponing of, by Iniullords, desirable, JWh (SOS). 
Propaganda in sornacwlnr, example of tifiiitv of, .1 (eltae 2061. 

Sucre vi, eMitnpIcs of, Shaw (207). 

Ihrongli Union Hoards and pnnchnynts, ploposal, Jnihi (2931, 2021-2. 
on Xamindar*' lands, proposal, Haver (171), 1037-8, 1813-7. 

Devolution rules, need For modification, Smith 97-103. 

Education : 

Adults, in rural areas, piopO«nl, ,lorhi (297). 

' Af.urcer.Twmi. : 

Carrying out of expeiimenP, in local problem* piopo»od, Josh' 

E , 2716-8. , 

nto, facilities, Jlttn'non (26ts-9). 

Colleges : 

(/ourscs. Joshi (29i). 

Demand for, in Telngu distnets of Madias, 77nriiieii 2416. 
Eionientaiy entomology' instruction, fairly satisfactory teimerly, 
no knowledge lately. b'Ulrhtt (210). 

Gi initiates : 

Allotment of land to, for icrlain period, Punjab proposal, 
might lie valuable, Ilindti ion 1300-9. 

, Failure to take np farming, ipieslmu of reason, Henderson 

1300-e. 

main In< cutis o for < at udeiife to enter, Hat ri ton (2 09). 
Examinations, non-ntiluai ion of wiviecu of ccntinl officers on mg 
to result of Reforms, neither (210), 2.111-6: llwrisvn (207). 
Facilities, Jirnhi (29,7). 
in High schools, proi»o*iol, Jfr*hi 
Tiuentivts inducing ladb to take np. Jodit (290). 

Language in which instruction given might he left to Education 
Department to decide, Jnihi 2709-72. 
in Middle schools, proposal, Jnihi f 207-8). 
in Primary schools, proposal, Jnihi (290). 

Proposals, Joihi (296, 297-8), 2729-35, 2708-72, 
at Push, ire nnifri Puss Institute. 

School fmms nttached to high schools, proposal, Joihi (297). 2017-29 
in Schools, extension of. desirable. (296). 

Students: 

After rnroers. Thin non (2091: lathi (296). 
fmm A gii cultural ein*scs, in places whore .stipends for bovs of, 
Jnihi (280). 

Source of, 7 Tarn inn (269), 

Tcarlierh, should bn draw n from agricultural classes or base pns'etl 
through agricultural conrf -n f Jorhi (290). 

xi 
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Education — could. 

Entomological, proposals, Fletcher (240-1), 2317-26. 

Farm plots, proposal re, Joshi (206). 

Literacy, importance of, Joshi (312). 

Manual arts, training m, adroentod, Joshi (313). 

Matriculation, proposed rei ision of syllabus to include agriculture. Jot hi 
(297), 2729-35. 

NATunr. siudy : 

Adi oca ted, Joshi (296). 

simple Entomology should he included, and proposal re. FletdvfT 
(241), 2323. 

PlUMARY • 

Compulsory, advocated. Joshx (310), (313). 

Free education ndiocated, Joshi (290), (313). 
proposed Lines of, Joshi (296) 
in Slack season, advocated, Joshi (296). 

Spicnd of, in rural areas, advantages to he denied, Saver (177). 
Znmindars should ho pressed to open schools for sons of tenants. 
Joshi (313). 

in Kuiui, awias : 

Administintion by Union Board or pnnehaint supervised by Educa- 
tion and Agricultural Departments, Joshi (297). 

Finnncwg of, pioposnl, Joshi (297) 

School plots, should ha run on economic basis, Joshi (296). 

Technical and craft schools, proposal for, Joshi (309), (313). 

Entomology : 

see also Entomologicnl Section under Pusa Institute. 

Indian interest in, extent of, and question of means of stimulating. 
Fletcher 2221-37, 2281-5. 

properly Organised service, need for, and proposals, Fletcher (233). 
2261-80, 2304-7. 

Popnlni isation of, possihlo means of, Fletcher 2330-4. 

Scope for porkers unlimited, Fletcher 2286-8. 

Treatment of i.ood against termite, pork jc, Fletcher 2327-0 


Fertilisers: 

VRiudulem Anux,Tf.UAtio.s : 

not Extensile, Henderson (128). 

Legislation may become necessary in future, Joshi (303). 

Aimi'ior.u. • 

Mineral, deposits and resouioes, Fascoe 029-47. 

Produced in India, greater use should bo made of, Saycr (173) 
Blood from slaughterhouses, experimental nolle done at Poona, 
Jlciulet son 1573-0 

Bones, export, no interferonco pith, advocated, Henderson 1127-8, 1642-3. 
Coniorsion of natural deposits into, experimental pork re, Pascoc 966-8 

Copdum) : 

ManurinI value per maund, and comparison pitli value as fuel, 
Pascoc 982-7. 

TJso ns fuel: 

proposed Moans of preventing, Fascoe (117-9), 020-8, 948-56, 
959-05, Joshi (303-4). 

Price, compel ison with price of coal, etc., Fascoe (117) 
Question of little importance, Henderson (129), 1227-8, 1549-60. 
Effect of, investigation needed and pvoposal te, Henderson (128); Joshi 
(303). 

Effects of, on nutritive value of certain crops, McCarrtson (97) 
Expeiimental Poik, need for, ami pioposed lines of, IPoffon (286). 
Hire ptnehnse si stein, proposal, ilceh (366). 

Incur \srn nsr • 

Examples of. Hinder sots (128), Joshi (303). 

Scope for, Henderson (128), 1062-8. . 
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Fertilisers — eontd. 

Natural : 

Composting of dry loaves with cow dung and charcoal, proposal, 
Joshi (304). 

Increased use of, scopo for, Joihi (303). 

Preservation, cultivators sliould bo taught bettei methods of, Josht 
(301). 

Nitrate of potash, import duty, position ie. Hardy 2884-7. 

Nitiogeu fixation irom the air, means of, II endci son 1450-9. 

\ Oil-seeds, mteiferenoe with export not advocated. Head ct son 1544-5. 
Peimanent mamning experiment at Pusa, Henderson 1192-3. 
Phosphates, natural, utilisation, research advocated, Joshi (295). 
PnosrnATic : 

Bonemeal must be the main source of, Paseoe 943-7. 

Need for experimental work with utilisation of, Walton (280). 
Popularisation of new and improved, proposed means of, Henderson 
(128), John (303); Meek (36G), 3110-3, 3166-9. 

Besmirch, proposed lines of, Joshi (295). 

Suguicane, sec that title. 

Sulphate or Ammonia : 

Export, llciideison 1640-7. 

Production in India and export to Java, Saycr 1821-2. 

Tariff concession-.. Hardy (836-7), (339). 

FLETCHER, T, Bainbrigge, ll.N., F.E.S., F.L.S., K.Z.S., Imperial Ento- 
mologist, Pusa: (238-44), 2115-2340. 

Training and post appointments, 2116. 

Admjnisthation : 

Entomologists : 

Proposals sc training, 2163-8. 

Dissatisfaction with pay and prospects, 2310-1. 

Akuioultuiui. Industries : 

Boo-lcceping, production of honey and wax, possibilities of develop- 
ment, and proposed measures lor, (242-3). 

Bee-keeping, piospocls, 2210. 

Lac (ultnie: 

Obstacles in way of expansion, (243-4). 

Work ic, 2208-9. 

Pisciculture, entomological investigation would bo useful, (243). 
Scncultdic : 

Report, on Silk Indubtry by H. Maxwell Lefioy and E. C. 

Ansoige, general agreement with recommendations, (243). 
Requirements mainly commercial not enlomologu.nl, (243). 

Animal IIusbanuky, Insect rr.a rs : 
annual Loss from^ (242), 2218-20. 

Besenicb, need for, and proposals ie, (242), 

Caors . 

Cotton Boll-w'orm, work re, 2190-7. 

Chain stores, weevils in, measures taken ic, 2198-201. 

Pests : 

Control, measures taken as results of work of Pusa Institute, 
2193-203. 

Distiibution of, extont of knowledge re 2185-92, 
annual Loss caused by, (238), 2308-9. 

Mango, little work done at Pusa, but good deal m certain 
provinces, 2151-3. 

Research ; 

see also Entomological Section under Pusa Institute. 
Centralisation advocated, (239-241), 

Co-ordination, moans taken for, (241). 

Lines in which requned, (239-40). 

Obstacles in way of work, (239) 1 

properly Organised service, need for, and pioposals, (238), 
2261-7. 2304-7. 
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FLETCHER, T. Bambrigge — con M. 

Crops— con id. 

Protection . 

fiom External infection: 

Leakage of undeclared plant imports by passengers, (2-42) 
Measures ns satisfactory ns possible with present conditions 
of staff, (241), 2317-8 

from Internal infection, i equipments for, and must bo dealt 
with as all-India question, (242), 

Education : 

Agiicultural colleges ■ 

Elementary entomology instruction, fairly satisfactory formerly, 
no knowledge lately, .(240). 

Entomological 'examinations, no longer attended owing to diffi- 
culty of travelling expenses, (210), 2314-6. 

Nature .study and simple entomology should be included, and 
proposals re, (240-1), 2317-26. 

Entovtololv : 

Indian interest in, extent of, and question of means of stimu- 
lating, 2221-37, 2281-3. 

pioperlv Organised serrice, need for, and proposals, (238), 2261-S0, 
2301-7. 

Popularisation of, possiblo means of, 2330-4. 

Scope foi workers unlimited, 2286-8. 

Treatment of wood against termite, work re, 2327-9. 

Fruit Growing, entomological assistance needed, (243) 

Holdings, fragmentation, control of insect pests made more diflicult by, 
(241). 

Imperial Bureau of Entomoloov in London, v aluo of, and contribution 
to, should be continued, 2138-61. 

Intitan Ti\ Association, entomological work of, 2156-7. 

Public HrALTn, diseases, entomological work in connection with, should 
be strengthened, (244). 

Pusa Institute. 

Co-ordination botween sections, 2120, 2134-5. 

Entomological Section ; 

Assistants, number, training, pay, cfc., and salnries should be 
improved, 2140-9, 2243-4, 2295. 

Co-ordination of work, (241), 

Difficulty of obtaining rare books, 2312-3. 

Distribution of inject pests, extent of knowledge re, 2185-92. 
Expansion, advantages -to be domed, 2169-77. 

E\pei iments, collaboration with other departments when 
necessary, 2181-2. 

Functions, 2124. 

Obstacles to woik of, (239). 

Publicity section advocated, 2235-G. 

Delations with provinces, 2122-6, 2188. 

Delations with Veterinary Department, 2201-7. 

Separation of forest work from, disadvantages, 2290-8. 

Short courses in, cessation, 2163. 

Touch with research woikors in other countries, 2136. 
Treatment of wood against termite, work ic, 2327-9. 

Visits to Provinces cut down owing to decrease m travelling 
allowances and Devolution Dules, and disadvantage of, and 
return to old system advocated, 2126-35, 2238-42, 2314-6. 
"Work re bee-keeping, (243). 

Post graduate training 
Entomology: 2293-4. 

Extension, would bo difficult with piesent staff and under 
present conditions, 2164-5. 

. Inadequacy of two yonis foi, (240), 2280-91. 

' Number of students, and question of possibility of in- 

creasing, 2211-6. 
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FLETCHER, T. Bainbrigge — lOntd, 

1 J UBA 1*> BTITUTI.' COJlf, 

Sectional mootings in entomology, question of possibility of re- 
viving and desii ability of, 2830-40. 

Site, unsuitability of, from entomological point of view, and Coim- 
lmtoic would bo preferred, (23!)), 2117-!), 2123 , 2178-80, 2245-53, 
2200-303. 

Tiukidad Coiarge of Tropical Agriculture, 2251-0. 

Fodder, sic under Animal Husbandry. 

Forests : 

Deforestation in Cliota-Nagpur, effect on soil oiosion and climate, 
Henderson (131), 10D5-G, 

Department, attitude of, re fodder supplies, Smith. 0. 

Stoiing and conservation of fodder in, desirable, Smith 10. 

Fruit-growing, sec under Agricultural Industries. 

Fruit preservation, research advocated, Jodii (295). 

Geological survey work, PoicOc 93 4-44 , 969-80. 

‘Goat brooding, see vndn Animal Husbandry. 

m 

Grain ’ elevators, see uudn Marketing. 

Grazing, see under Animal Husbandry. 

Groundnuts, set’ unde) Crops. 

Gur, see undei Sugar Industry. 

HARDY, G. S., I.C.S., Member, Centra! Hoard of Revenue, Government of 
India: (336-40), 2873-3015. 

CVn-tiul Do Aim or ItEvi.sur, functions, 2877. 

Cnoi-s, fumigation in Customs Houses, damage genmalij done by 
packing nnd unpacking, 2914-8. 

Railways, fi eight inte*-, Department dealing with, 2923-33 
S*Mf: 

Importation and duty, 2909-71, 2975-SO. 

Mnnnlnttiire in India, position re, 2973-4, 2981-7, 3013-5, 

Si vtistios ; 

Jute forecasts, metliod of preparation in Bengal and defect of, 

Rice /oreensts, method of preparation in Burma, (3-10). 

Tauipp : 

Agricultural implements, Agricultural Adviser consulted if, 3002. 
Arrangements with Indian States, 2958. 

Helicon seed, import fice of duly, possibility of arranging, 2888-91. 
Concessions : 

Agricultural implements : 

Comprehensive bihome, proposal, 2952-4. 

Free import of all, without specifying any by name, 
objection to, (330), 2890, 2993-6. 

Utmlsliip on local mnnnfncturejfi, difficulty of dealing 
with, 2955-7. 

System. (337), (339), 2891-6. 

no Comprehensive scheme ami desirability of, (339), 2921-6, 
2932-1. 

Dairy appliances nnd question of choeso promos, (337-8), 2910-11, 
2916-20, 3909-12. 

Grain anti pulse, (339). 

Manures, (336-7), (339), 

Power pumps, question of, 2903-5, 2908-9. 

Raw cotton, (339). 

, Scientific nppnmtus. inclusion of particular instruments might 

he possible, 3001-6. 

Sugar mills worked by power, probably desiinble, 2900-7. 
Sulphur, 2903. 

AVntoi -lifts, sitgnr-nfills, oil-presses and parts thereof, (338). 
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HARDY, G. S., I.C.S.— contd. 

Taiiii * — contd . 

certain Conflict of interest between industrialist and agneul- 
tunsts, 2S80-3. 

Effect on cultivate! , (339). 

Export duties on rice and into, (340), 2934-8. 

Fencing and Hire netting, 2912-3, 296i-8. 

Free import undor license or other control to appiovod porsons or 
films, concessions for particulai articles prefeired, 2878-9. 

Fresh fi mts and legetables, (339). 

li ligation schemes. imported mnteiinl for, (339). 

1’ow ei driven machinery foi refining sugar, 2905-3. 
no Preferential airangcnients, 2961-2. 

Representations eoneinlly recoiled from nuporteis, accompanied by 
support of local Agricultural Depot tmont, 2892-3, 3007-8. 
Revision, position re, 2988-92. 

Itico to or from Burma, no duty, 2904. 

Salt, 2909-71. 

Snltpotie (mtiato of potadi), 2881-7, 2997-300. 

Seeds, seedling plants and enttnigs, (339), 2899-902, 2908-9, 3001. 
Smuggling through Indian States, 2917-51, 2939-60 
Spices, (339). 

Sugai, (339), 2939-40, 3003 ' 

Smuggling through Kathiawar, 2917-51. 

HARRISON, Dr. W. H., D.Sc., tmpcri.il Agricultural Chemist, and Joint 
Director, Agricultural Resenioh Institute, Pusa, (261-9), 2311-2543. 

Tiaimng and pnst appointments, 2343. 

Acnuoin.1 op u, Sruvioi s : 

Agricultural chemists, recruitment •during last 10 years, 2447-9. 
Chemistry Assistants, 2418-20. 

Organisation, development of, (201-2). 

Do mid or Aoiucvunmn: 

Abolition, proposal, (264-5), (200), 2537-8. 

Chemical conferences, discontinuance, 2508-9. 

Functions purely advisory, 2505. 

Meetings, falling off in, (261), (200), (267), 2411-3. 

Proceedings rather dull, 2500-7. 

Chops . 

Nutrition, appointment of Plant Biological Chemist and Plant 
Physiologist desirable, (268). 

Rico 

Experimental liorh being carried out in Bihar and Oiissa de- 
partment, 2436-7. 

Rotation question, 2432-5. 

Sag u beet, piospocts for intioductinn m India, 2510-2. 

Sugarcane, investigation of pests and diseases by appointment of 
additional officers dosirablo, (26S). 

Eu ci atiox , Aoniovunm kl : 

Collegiate, inulitios, (208-9). 

Colleges : 

Demand for, in Telugn districts of Madras, 2410. 
mam Incentive for students to enter, (209). 

Examinations, non-utilisation of sen ices of central officers otvlng 
to result of Rcfoims, C267). 
at Pusa, sec under Pusu Institute. 

Students : 

Alter careers, (209). 

Source of, (209). 

Inmw CkmUai, Cotton - Goinnmt, success of, (204), 2359. 

Pdsa Ixsnrori:: 

Affiliation to Ilmveisity, objection to, 2195. 

Agiiculturnl Engineering section ndvoentod, (268), 2359-90. 
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HARRISON, Op. W. H., D.Sc.— conid. 

1’tjsa Isstituu : — tOll III . 

Cuttle bleeding operations, transfer of portion to Karnnl fnim 
or expansion of culturnblc area advocated, (200). 

Chemistiy Section : 

Assistants : 

Qualifications lequited, 2417. 

)Voi k cnuiod oil by, 2472-6. 

Nature of pioblems w hirh should bo dealt with by, question 
of. 2477-81. 

Comparison with Institutes in olbor countries, 2)57-01. 

Continuity of icsoaicii, extent of, 24B2-0. 

Co-operation with Provincial deportments, re-triction by rules it 
cliaigc on ptounies for soivkcs by Centtal Dopartmont, (202, 
207), 2081*5, 2408-501. 

Co-ouuuution botneon sections, 2840-50. 

Council, foliations of, 2400-7. 

Development into Impel ini lteseim.Ii Institute and College, not 
advocated, 2401, 2400-7. 

Dneetor, separation of post liom Hint of Agricultural Advisor advo- 
cated, 2442-0 

Dual com lot, not objected to iioisonally, 2351, 240) -3 
Extension of work, lucionsed equipment and i evidential nteommo- 
dntion would bo uouded, 2100-10. 

Heads oi Sections, correspondence dneet with piovinuat ofGcers, 
position iv, 2773-0. 

growing Isolation of, time Reforms, (262), 2302. 

Joint Diieelor : 

Duties ns, inlerfeicncc with work as Chemist, 2393-400. 2140-1, 
2109-71. 

functions, 2314-0. 

Lnboratoiy accommodation needed for Physionl Chemist and Bio- 
logical Chemist, (207). 

Ofiitet desiring to woik at, on spot ml agricultural repeal eli would 
be welcomed, 2*153. 

Organisation, t200-7). 

“no l’addj riiJtivntion worJi, 2130, 243S. 

Post-giaduaie training: t,20l>>. 

Absence of future piospocls ot employ mont, (269). 

Chemistry, (209), 2161, 2511-3. 

Deputing of officers for, from Provincial departments, sugges- 
tion, (209). 

Limitation to nominations by Provincial Governments or by 
Uotcrriiueat of India advocated, 2450. 

Students working fol University dogiee, would jirobnbly bo 
accepted, 2454-U. 

Relations with Piovinees, 2352-1, 2303-5. 

Sections should lie free fiopi routine duty and free to cany out 
research woik and attend to post-graduate students, 2404-5. 

Site, suitability ot, tioiu ugiicultmnl chemistry point of view, but 
isolation a drnivbuelc, 2347-8. 

Soil Physicist, 2380-8, 2487, 

Staff. 

Inadequacy, (207), 

llocrmtnient difficulties, and proposal ic, (202), (208, 209), 
2305-72. 2406 -e, 2421-8. 

Turning by offltcis, position if, 2335-7, 2377-81. 

Technological lahoiatoiy, advmated, (208). 

Resc.ujcu: 

Advisory Committee, sehome, (205), 2*519-21, 2525-10. 

Contral Advisory Boa id, ciittcisni of Dr, Clouston’s relicino, 2531-6. 
Centinlisnlion oi, objections to pioposnl, (2C3, 205-0). 

Co-ordination : 

Committee" on linos ot liulinu Central Cotton Comuiittoo, 
scheme, (261-5), (200), (207), 2301, 2503-1, 2513-10. 
Inadequacy of, (205, 267), 
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HARRISON, Dr. W. H., D.Sc.— contd. 

Hi si i it cu — ronl (l . 

Co-mdmntion — conttl. 

Organisation on Hues of American Central Fode] al Department, 
unsuit ibility of, (203, 205-0). 

Financing of, export duties or tosses, provincial contributions and. 

flow tent ml mennes, proposed, (204). 

Lines on nhvh required, (2GS). 

present Oignnisation, central nnd provincial, and defects of, (203). 
Soils, phosphntio depletion, nnd question of motliod of analysis, 2488-03. 
SrflAit Tl citxoi ooist, appointment of, for study of technique of sugar 
and 0iir manufacture desirable, (203). 

Tub scon Cunt v. litMurr, appointment desirable, (208). 

HENDERSON, G. S., N.D.A., N.D.D., imperial Agriculturist, Pnsa: 
(121-31), 0S8-1001. 

Tin uung and past appointments, 990. 

Aiiiumsthatios : 

Agricultural Sort ices . 

Iteforiu scheme, effects of, (12G). 

Houston and roorgnnisntion of system. need for, (123-6), 
1201-9. 1213-5, 1239-33, 132S-I1. 

Training for, Tccoimncndntions, 1108-81. 

Central Adusory float d, Dr. CUmston’s suggestion, vcould not bo 
sufficient, 133^11. 

Central AgnrultuiaJ l)c>partmcnt, too closely associated uith Pnsa, 
(125), 1141, 14S7-®. 

Ceiitrnl executive body, scheme, (127), 1033-7, 1210-20, 1328-11, 
15284)9. 

Meteorological Department, closer co-operntion tvith Agricultural 
Department inquired, (128). 

H.ulu ass, defects of sj item m rognid to small panels, (127-8), 
1900-1 

Hotels improi cn'cnt needed, (128). 

Aamcrf/rcPAT, IxtirsTitirs, encouragement not considered necessary in 
Sind or Hihnr, (130), 1090-1. 

Aomori TtnuL Lctiocn, migiation difRoulttos, and failure in enso of 
colonists from Gujarat in Sind, (130-1), 1092-1. 


Animat Htjsdanmvv : 

Cross breeding, 1077-S4, 1401-8. 

Dairy industry, pcissihilitics of Sind nnd scope for development, 
1370-83. 

Dual purpose niiimal, important, but less so than keeping existing 
breeds nncoiitaminatcd, 1083. 

Extermination, need for prevention, 1074-6. 

Fodder • 

Slmrtago, period of, (130). 

Silage ; 

Encouragement ndv ocated, (130). 

Making of rank grass and reeds growing on canal banks 
into, would bo useful bnt silage would not "be first class, 
1503-7. 

Supply, means of increasing, (130). 

Gir cattle, rapid disappearance of, 1531-4. 

Goat breeding, pos-ibilities, 1122-0. 

Improvement of breeds: 

Dettcr attention to, and feeding of, cows, neocsbary, and pro- 
paganda work being carried on, 1312-3. 

Central co-ordination and pros incinl work, need for, (130). 
Methods dependent largely on suitablo financial equipment, 
(130).. 

led Karachi breed, disappearing, and need for action hy Central. 
Government, 1533-S. 


Military Daily. Farms, taking over, not desired, 1131-6. 
Milt supply, increased yield needed, 1089. 
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HENDERSON, G. S., N.D.A., N.D.D.— contd. 

Animal Hu&bixdrv — corttd. 

Nutrition work of Air. 'Wnrth, groat importance attacked to, 
1086-S. 

Sontiroent-al view with regard to cow si bar to unpiovement, 1204 -5. 
Sheep, liver fluke among, 1121. 

Cai’Hal, means of attracting men with, (131), 1107-9, 1270-2. 

Cnors : 

Heavy yielding food crops, substitution, investigation of loenl con- 
ditions netcisnry first, (129), 1250-63, 1449-51. 

Improved, question us to manuring required by, compared with 
old n ops, 1005-8, 1270, 1278. 

Impiovemcnt of existing ciops : 
pioposcd Means of, (129). 

Objects 1o bo aimed nt, 1277. 

Intiodnction of wow, (129). 

Leguminous focldor, moio importance should bo given to, and pos- 
sibility oi, ns a lotation crop and foi grassing, (129). 

Onions, possibility of ineroaso should bo imostignted, 1572. 
Potatoes, incien&u desnnble, and investigation by Central Govern- 
ment advocated, 1568-71. 

Protection, mensuies suitable if piovision can be mado for im- 
mediate expansion when necessary, (129). 

Soya bean, nature of cultivation and value ot, ns fodder crops. 
1412-8. 

IVhoat, Pusa, quality, 1462-5. 

Cultivation : 

Bullocks, nctunl working days of, in Sind, (130), 1206, 1287. 

Diy farming, question of possibilities, 1468-78. 

Punjab canal colonies, jieids small compared with Egypt, and 
decreasing, 1315-6, 13-19-53, 3553-4. 

, Potation adiocatod, 143245, 1560-1. 

Rotation, expeijmentnl work at Snkkur nnd position re, in Sind, 
1334-7. 

Educition, Agricultural college graduates: 

Allotment of land to, for certain period, Punjab proposal, might 
bo valunblo, 1308-9. 

Failure to take up farming, question of reason, 1300-5. 

Febtimseus : 

trnudulent Adulteration, not extensive, (128). 

Blood from slaughterhouses, experimental woik done at Poona, 
1573-6. 

Bones, export, no interference with, ndiocated, 1127-8, 1312-3. 
Cowdung, use ns fuel, question of Iitllo impoitanee, (12D), 1227-S, 
1640-50. 

Efforts of manuring, further investigation needed (128). 

Extended use of, scope for, (128), 1062-9. 

increased nee of, in Noitli Bihnr for sugarcane, (128). 

NHiogen fixation from the air, moans of, 1456-9. 

Oil-seeds, interference witli export not advocated, 1514-6. 
Permanent manuring experiment at Push, 1192-4). 

Populni motion of new nnd improved fertilisers, district propaganda 
work necessary, (128). 

Sulphate of ammonia, export, 1540-7, 

FoursTS, deforestation in Chota-Nogpur, effect on soii etosion and 
climate, (131), 1005-0. 

Holdings : 

Fragmentation, dccton«o in average jiold owing to, Punjab, 
Small, work at Puna not designed for assistance of, 1293-0. 
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HENDERSON, G. S„ N.D.A., N.D.D eonfd. 

lUMIJirNTh 

Agrn u It urn 1 tractors, (130). 

Improved, introduction ol, (130). 1070-1, 1073, 15J8. 

Large ami i o- 11} machine., production and distiibution, considera- 
tions. in comuitum mill (130-30). 

laical nmiiulnctuicrb, .should ho encourag'd to uso better class of 
material, (120). 

Mass production of machinery bv standardisation hoped for in 
future, 1310-11. 

suitable Thteshing machine, need for (130). 


J.Mim CVstkai, Cotton- Cwrutnrr, opinion re, 1050-1, 1142-i. 


J.Ml UVATIOSVt, lxSTlTUTl AT liOMt 1 

Contribution to, fall value received for, 1517. 
indmii delegate: 

Assistant hardly iicec't>ary at first, 1003. ' 

lVrmnneut iepre>entathe desirable. 1518-9. 

Qualifications injuucd, and possibility of finding, 1504-7. 
tlll'lGATIOS t 

Ktu-iIsuiIi, lnipmtnnrc of, (l'.’fe). 

Ileaij natori»|i, effect of, 1308-72. 

Wells, area commanded by, (125:). 


JjAMIOUMILs . 

Cultivation ol own land by. rare, (131), 1273. 

Inc teased interest an agriculture, inclusion m Honours List of 
rewards for advancement of auricultme might help, (131). 1274-5, 
12711-81. 


Mm'Kftimi 

Agricultural export-., grading of, investigation advocated and 
drjslu- legislation leciutrul to raise standard, (121), 1014-6, 
12.12-“, 152".!). 

Grain rlevalors, 10*7-103, 1104-7, 1552, J598-C0J. 

Posting of prices at market, as in Punjab for cotton and wheat, 
apprond, (131) 

Wheat exports, defats of system and need for imjuir} and action 
h} Continl Government, (131). 12C7-0, 1537-9. 

Prsv IvsTmTi". 

.Vffdiation uj rmversity, not desirable from agricultural point of 
view, 1383. 

Arable area etc,, and position n irrigation, 1435-48. 

Carning out of cxpci intents at suggestion of Provinces, 1107-202. 

Cat lie tainting at, reason tor, 1500-0. 

Cattle «oldb,v, 11C1-1. 

Co-ordination with Provinus, extent of, 1321-7, 1341. 

Co ting espei nnents and v'ev eloproeut of, by provincial depart- 
ments would be useful. 1112-20, 12o2-00. 

CliticKins «it, causes of. (126-7). 

Crop i xperimonts, 111-2-1201, 13*1-01. 

ini rea-iti" Divommeitt Iiom work in provinces, (126), 1216-9. 
Ilvunsion b> Mib-stnuons in other parts advocated, 1111, 1220, 
11S7-*, lio®, 1530-40, 

Kiuil glowing, pem fas, 1479-81. 

Government audit, criticism of, amt snonid be more on commercial 
basis, /12C-7). 1032. 

Heads of Simons: 

should have been liaised to grade of Directors of Agriiultnro, 
(120). 1231-3. 

lit sponsible for activities of sections through India, proposal 
02o), 1137-10. 

Imperial Agriculturist : 

Advi'orv work, 14S2-6. 

Pum lions, 1002-5. 

Original idea of, (125). 
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HENDERSON, G. 8., N.D.A., N.D.D.— covtd. 

Pusv Institute — contd. 

Post giaduato training, 1179, 1317-23, 1576-86. 

A Railway hicilitios, criticism, 1165-C. 

Recording o£ experiences, 1001-9. 

Relations with Provinces, difficulties caused liy Accounts Rules, 
1395-400. 

Seeds, supplv to provincial departments and to cultivators* 
1586-93. ' . , 

Rhcop breeding, ccntro not suitable, 1121. 

Bile, drawbacks of, and requirements, 994-1001, 1480-98. 
in Touch with Annual Nutrition Department , 1195-0. 

Training at, and possibility of impiovement, but complete training. 

for Agricultural Service should not be confined to, 1187-81. 

Value to Provinces, question of, 1151-00, 1499. 

Itr.sEAncu : 

Co-ordination of effort, need for, and proposals, (124), 1017, 1 261-9, 
1250-3, 1328-41. 
by Crops, pioposnl it, 1145-60. 

Financing of, contributions from the. public, possibility of, 1012-3. 
proposed Lines of, (124), 1155-8. 

Problems of fundamental nature, Government of India should bo 
responsible for, IGOt. 

Sind, conditions in, and j>t> sibilities of, 1312-4, 13J2-6, 1354-83, 1419-20, 
1523-7. 

Soils ; 

llcclnmation of alkaline land: 

not a Difficult proposition if water nvnilnblc, 1373-5, 1622. 
Progress, comparison with Egypt, 1526-2, 15G2-3. 

Waste lands subject to boa vy flooding in monsoon, example of 
method of improvement, (I2S). 

Statistics, collection, need for improved system, (131). 

Welfuif of Run vi Population, intensive study of rural economics, 
would lie useful, 1291-2. 


Holdinqs: 

Consolidation : 

Compulsion on minoritv would be approved, Jothi (301), 
Obstacles in way of, and education needed, Juthi (301). 
Fhvomfntvtion ; 

Control of licet t pests made more diflnuJt liy, I'Utclict (241). 
Decrease in aveiago yield owing to, Punjab, ifruderton 1533-4, 
Encouraged by Hindu and Mnbommednn Laws of Inheritance, and 
amendment proposed, Jodii (300-J). 

Bit via : 

Cultivation on co-opera tno basis, juoposnl, Jod.i (290). 
Development of sugar industry hampered by (Super (173). 

Work at Pusa not designed for assistance of, Henderson 1293-G. 

Horticulture, ren«-oarth advocated, Jothi (295). 


Imperial Agricultural Department (Pusa) Association. 

Constitution, objects, etc., Jothi (291), 2667-9, 2773-6. 2787-98. 
L 2002 U -2872° n (S). nlr ^ * <f J0 “ Iri ’ K V ‘> M * Sc ** (291*816). 
Memorandum, drawing up of, JoJii 2070-1, 2828-30. 

Mn-o nll<l number of members sent ftnmialiy to Covcrnn.ent, Jothi 

S< ',fod(i ^G3‘^?l ,r0VCfi prosJ ' <v ' ,fl n,ld P a - V t0 bo P«t before Government, 
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Imperial Bureau of Entomology in London, value of, and contribution to, 
should bo continued, Fletcher 2168-01. 

Implements: 

Agnculturnl ti actors, steam engine more suitable than small internal 
combustion engine, Henderson (130). 

Difliculties of manufacturers owing to sCntteied demand, Meek (860). 
Him mtCHASi svstivi . 

State assistance, proposal foi, Heel (306), 3112. 
not voij Suctesslul, Aleck (306). 

I upnovfi) 

Adoption of, moans for hastening, Josh it (305). 

Rice-hulling inachmeiy, Henderson (130), 1073, 1618. 

Use of, rctatded bj condition of draught cattle. Smith (2), (7), 
178-9. 

Wooden plough, success of, II end cr son 1070-1. 

ISIl’JIOVfcMiNTh • 

Encomngoinent of, bj puzes, proposal, Joshi (305). 
of Indigenous implements ndvoented, Sai/er (174). 
of Pi ('Mint implements desirable and proposed means of, Joshi (305). 
Large and costlv machines, production nnd distribution, considerations 
in connection with, Haider ton (129-30). 

Local manufnctones, should be encouraged to use better class of 
materia], Henderson (129). 

Manufacture nnd distribution of, by manufacturers, proposals re, 
Joshi (305-6). 

Mass piodnction of machinery by standardisation hoped for in future, 
Henderson 1310-11. 

New, must be adapted to needs of cultivatois, Joshi (295). 
Requirements, Saycr (174). 

Requirements of big landholder and small cultivators, Joshi (305). 
Tahipf conofsbionb : 

Compiehonsno sell erne, proposal. Hardy 2952-4 . 

Hardship on local manufactmeis, difhculty of dealing nith, Hardy 
2955-7. 

Svstem, Hardy (337). (330), 2894-6. 
suitable Threshing machine need for, Henderson (130). 

Improvements, obstacles in nnj of carrying out, by cultivators, and 
proposals for encouraging, Joshi (314) 

Indian Central Cotton Committee: 

Financing of, by cess on cotton, 3 [cel (366). 

Opinion re, Henderson 1050-1, 1142-4. 

Success of, Harrison (264), 2359. 

Indian Sugar Committee: 

Non-carrying out of recommendations of, Sayei (170, 178), 1631. 

Visit to Java, Sayer 1617-9. 

Indian Tea Association, eutomologicnl work of, Fletcher 2156-7. 

International Institute at Borne : 

Contribution to, full vnluo received for, Henderson 1517. 

Indian dei.foate : 

Assistant hardly neccseaiy at first, Hcndcison 1595. 

Permanent representative dcsirnbto, Henderson 1618-9. 

Qualifications required, nnd possibility of finding, Henderson 1594-7. 

Irrigation : 

Effect of, on nutritive value of certain crops, McCarrison (97), 830-3. 
Extension, importance of. Henderson (128). 

Heavy watering, effect of, Henderson 1868-72. 

Imported materials for schemes, duty on, Hardy (339). 

Influence of water on biological processes in soil, noed for study, 
IFalfon (285), 2533. 
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Irrigation — contd. 

Neglect of canals., etc., in somo distoiets and pioposnl for lomedy, 
Joshi (301). 

Power pumps, question of exemption from import duty, Eaidy 2903-5, 
2903-9. 

Pumping from risers and streams, encouragement of pi irate com- 
panies advocated, Joshi (301). 

Silting up of livers in Southern India, Jothi (301), 2609-06. 
Sng.ircnnc, see that title. 

Tanks and resonmrs, digging of, should be encouraged, Joshi (301) 
IViiter-lifts, tarifl concession, JTuidy (33?). 
lVrw.9 : 

Area commanded by. Henderson (128). 

Sinking of, by cultivators, development desirable, and pioposals 
for encouraging, Joshi (3011. 

JOSHI, N. V., M.Sc., L.Ag.i leprcsontative of the Imperial Agricultural 
Department (Pnsa) Association: (291-316), 2602-2872, (335). 

Training and past appointments, etc., 2620-30, 2777-81. 

An.urMsrni'uo.v : 

Agricultural Organism V Sei vice, scheme foi, (291), (297), (303), 
2611, 5WWM, (335). 

Agricultural Services, expansion needed, (299). 

Boaid of Agricultmo, value of sectional meetings and leiivnl 
desired, (293), 2762-3, 2801-7. 

Postal facilities, free distribution of vernacular agricnltnral leaflets 
advocated, (299). 

Bailanip: 

Cold storage facilities for milk transpoit advorated, (299). 

Goods traffic, more expeditious handling needed. (299) 

Dales, high, for manures, implements, .fee., (299) . 
llonds, bad renditions and improvement adi oented , (299), 

Superior Agiicultiirnl Konu.es, rtcruitmenl pjjtli by promotion 
fiom subnidninto bci vices, ndvocnled, (293- 1) 2072-0, 2G92, 2753-00, 
2837-12. 

important Weather ropmis or JnelPoroiogical observations, proposal 
tv distribution, (299). 

At.nicuj.Twc «, T.\m lnr.nM'SH : 

Causes, (299-300). 

Ciedit, sources of, (300). 

Means of lightening butdcn of debt. (300). 

Pepnyrnem, causes preventing, (309). 

Aonuuiuitu. Indus iiirra : 

Uei'-lteeping, obstacles in way of dmeiopmonl, (309). 

Craft schools, establishment proposed, (309). 

Ft nit growing, obstacles to further de» elopinent, (309). 

InteiKne study of local practice and improved methods, needed, 
(309). 

1 Proposals for, (308-9). 

Hetnovul of industrial concerns to rural areas, extent of scope for, 
(309). 

Time .spent by cultivators on holdings and occupation during .'lack 
season, (307-8). 

Training in, advocated, (290-7). 

Villngo clubs or co-operation societies proposed, (30?). 

• Aomctmm-u, Jjuioim: 

Emigration desirable, (809), 

Miginlion from congested areas to sparsely populated areas, propo- 
sals for encouraging, (310)7 
ANiirAT. Huenucnitv : ( 

Buffalo, development advocated, (307). 

Oro«s breeding: 

Criticism, (295), 2P43. , 

Results, (3(16-7). 
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JOSHI, N. V., M.Sc., L.Ag. — contd. 

Animal Husbimwt — contd . 

Distribution of bi coding bulls, proposal re, and castration of other 
bulls in district should ho condition of, (307). 

Dual pui po«e animal, dcsuable and possible, (307). 

Foddei 

Green, grouing of, in dij months, proposal, (307). 

Supply, pioposnls foi meionsing, (307). 

Government institutions, proposal lc disposal of surplus pedigree 
stock, (307). 

Glaring, inadequacy of facilities, (307). 

Milk pioducts, mnnufnctui e, research advocated, (203). 

Capital, means of attracting, to ogrioultnie, (313-4). 

Coal, hyo-product otens, proposal, (303-4). 

CO-OI'1 11ATION ■ 

Encouiagoment of gionth of, by Go\ omment, pioposnls, (312). 
Non-oflicinl ngoncies, salue of nolle, nnd pioposnls fol encouragement, 
(311-2). 

Puichnse societies, value of, and requuoments for success, (312). 
Sale societies, value of, nnd icqunemeuts for success, (312). 

Societies in evoiy tillage, dcsirablo, (310) 

for Use of agricultural machinery, value of, (812). 

Cnors . 

Damage bv wild animals, means of promoting,, (304). 

Food i allies, researches ndvoented, (293). 

Impimeincnt of existing ciops, means of, (30-1). 

Production, need for ineronse m, and reduction in cost, (291-2), 
2S31-G. 

Protection : 

External, measures adopted, (301), 

Intel nal, fuithcr stndy of disease nnd pests nnd breeding of 
'disease-resisting varieties and extended use of, advocated, 
(305). 

Keseaieh, lines in nliieli advocated, (205). 

Cultivator - 

Drv farming, resonich advocated, (295). 

Tillage system, pioposed improvements, (304). 

DpMONSTnATIOX AMI PaOl’AOAMlV 

on Ciiltn nlors’ fields, proposal rr, (293) 

Demonstiatois, meetings nnd discussions with villagers in ovenings, 
proposal for, (293). 

Farms in each taluk, needed, (299). 

Guaranteeing of glowers agmnst loss advocated, (298), 2032-7. 

Lenflels in lion-technical nnd easy language advocated, (293). 
best Moans of, and e (Teeth ones? of measures adopted in Bombay, 
(293), 2031- 

Model farms, opening of, by landlords, desirable, (298). 
through Union Boards and panchnyals, proposal, (29S), 2621-2. 


Education • 

Adult, in rural areas, proposal, (297). 

Agricultural : 

Cariying out of experiments in local piobloms proposed, (206), 
27iC-8. 

Colleges, courses, (298). 

Facilities, (295). 

in High schools, proposal, (207-8). 

Incentives inducing lads to take up, (296). 

Language in which instruction' given might bo left to Educa- 
tion Department to decide, 2769-72. 
in Middle schools, pioposnl, (207-8). 

Proposals, (206, 297-3), 2729-33, 2763-7 2. 

School farms attached to high schools, proposal, (207), 2617-20. 
in Schools, extension of, desirable, (296). 
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JOSHl, N. V., M.Sc., L.Ag. — conld. 

Education — cnutd. 

Aericultur.il — contd. 

Students i 

After careers, (296). 

. iiom Aeticultm.il classes, in places whole stipends for boys 

of, (296). 

Tenehojs, should bo di .-nvn from agricultural classes or liavo 
passed till ougli ugi luiltural course, (200). 

Farm plot*, proposal rt , (290). 

Literacy, importance ol, (312). 

Manual arts, tunning m, advocated, (3)3). 

Matriculation, proposed i ovation of syllabus to tncludo aguculturo, 
(207), 2720-35. 

Nntuic study, advocated, (2%). 

Primary: 

Agriculttn.il education, proposal, (29G). 

Oompulsoi y, advocated (310), (313). 

Fne, advocated, (230), (313). 
proposed Lines of, (290). 
m Slack season, advocated, (200). 

Znmuidtiis should be pressed to open schools foi soub of tenants, 
(313). 

in lltn al areas • 

Administration hv Union Hoard or pnnclinynt supervised by 
Educntioii amt Agricullut at ))opm tnients, (297). 

Financing of, proposal. (297). 

School plots, should be run on economic basis, (296). 

Technical schools, proposal foi, (313). 

Frimi.isuts : 

Adulteintion, legislation may hetotne necessary in future, (303). 

Cow dung, use as fuel, proposed menus ot preventing, (303-1). 

TOflcd af, investigation needed and proposal rt, (303). 

Inei eased use. examples of, (303). 

Natural : 

Composting of diy leaves with totvdmig nnd charcoal, proposal, 
(301). 

Increased use of, scope ior, (303). 

Pi estivation, cnlli vntoi s .should be taught belter mothods of, 
(30 1). 

Phosphates, natural, utilisation, reseairh advocated, (205). 
Popularisation of, proposed menus of, (303). 

Resenieh, proposed lilies of, (293). 

Fbitit rm si nv.viiON, leseiueh advocated, (295). 

Hocuinos: 

Coiiiolidnlion : 

Compulsion on minoritv would he nppioved, (301) 

Obstacle, in wav of and ednention needed, (301). 

Fi ngn’otitation, entour.tgcd by Hindu ami Mubonvmodnn Law* of 
Tiilioritanee, and ntnemlment proposed. (300-1). 

Small, cultivation on co-operative basis, proposal, (296). 

Hoimrwi/i imr, lescdTeli adv ocated. (295). 

Iitrnat \r, AoKicm.rini u, Hvpuitmvmt (I’usa) Assnn itton* : 

Constitution, objects, etc , (201), 2007-9. 2773-0, 2787-98. 
Memorandum, drawing up of, 2670-1, 2 v, 2S-30. 

JRoporl and numbei of member* sent nnnunlly to Government, 
2067-9. 

SeliCino for improved prospects nnd pay to be put beforo Govern- 
ment, 2639-11. 

IStPM UKNTh ■ 

Adoption of impioved, means for hastening, (305). 

Improvement of present implements desirable and proposed means 
- Of, (305). 

Now, must be ndnpted to needs of cultivators, (295). 
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JOSH I, N. V., M.Sc., L.Ag. — contd. 

Implements — contd. 

Mnnufnctuio and distribution of, by mnnufactuiers, proposals re, 
(303-0). 

Requirements of bis lnndlioldcis and small cultivators, (305). 

iMPBOvrMFNTS, obstacles in way of oanyjiig out, bj cultivators, and 
proposals for encouraging, (314). 

Irrigation . 

Neglect of canals, etc., in some districts and pioposal for remedy, 
(301). 

Pumping from riveis and streams, encouragement of private com- 
panies advocated, (301). 

Silting up of rivers in Southern India, (301), 2659-60. 

Tanks and rcsoi vous, digging of, should bo encouraged. (301). 
Wells, sinking of, by cultivators, development desirable, and pro- 
posals for encouraging, (301). 

Marketing : 

Agricultural exports, tmpiovemont of quality, etc., needed, (311). 
Cable services advocated, (311). 

Cotton, Berar system, extension desired, (310). 

Marketing Bureau, proposed establishment, (311). 

Posting of cui tout market rates in important centres, proposal, 
(310). 

Salo deputs, establishment proposed, (310). 

System and defects, (310-11). 

MiDDia-cr.Ash sirs, provision of capital and decent sized blocks of land 
by Government, proposal, (29G), 2724, 2859-66 


Pusa Institute: 

Affiliation to University, proposal, (293), 2740-57. 

Comradeship, lack of, owing to existence of three different services, 
(295), 2615-6, 2618-53. 

Field and laboratory facilities, (294), 2695. 

Lihrarv, cataloguing, irapiovomont ndvoratod, (293), 2610-2. 
Obstacles to greater progress of work, (291-5). 

Post-graduate training: 

Proposal ie, (29S). . 

Taking of student-, for Doctor’s dcgieo in any University, 
would bo approved, and quostion as to feasibility of, 2740-57. 
Taking of students for higher Umvoisity degrees desirable, 
(293), 2013. 

Stnff, Class II: , , , r 

Mutual transfer with provincial depai tments, question ot, 
2615-7. 

Pay and position, and need for impioroment, 2612-51 , 2677-91. 
Touring facilities, should bo more extensively given, (295). 
Unsvstematised research, and non-mooting of cultivators needs, 
and remedy, (335), 2808-24, 2843^, 23G9-72. 

Woik dono and publications issued, comparison with Rothamsted, 
(291), 2695-701, 2704-0. 

Puba ScTEvririo Assooivtion, 2721-2, 2795-803, 2854-8. 


Research: 

Control Advisoiy Council: . , , , 

Development fund for, provided by grants from central revenues 
and/or cess on agricultural exports, proposal, (292). 

Schomo for, (292-3). , 

Submission of schemes drnvvn up by, to Finance Committee ot 
Assembly proposed. (292-3), 2730-7. . /OOQ . 

Conferences between workers of dilferent piovmces desirable, (299). 
Co-ordination, need for, (292), (299). , 

Distribution botween central and piovincial governments, proposal. 


(299). 

Lines m which, lequired, (295). 
Obstacles in wnj of progress, (294-5). 
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JOSH I, N. V., M.Sc., L.Ag. — could. 

Research — contd. 

Results. publication : 

Delay in, (293), 2605-9, 2785-6. 

Examination by Bon id oi Editors, proposal, (293), 273b-9. 
Skilled norkcro, lack ol, (291). 

St.md'U dilution of mothods, desnnbihtj, (294), (293), 2730-4. 

Soil: 

Analysis, standardisation of methods desirable, (294, 295), 2710-4. 
Erosion of surface by llood nater, moans for pi e\ cut ton, (302) 
Examination advocated, (293), 2702-9. 

Improvement, proposals, (301-2). 

Lands gone out of cultivation, causes of, and possible lemcdies, 
(802-3). 

Reclamation of alkali land, possible monstuos for, but need for 
, fundamental investigation o! question, (302). 

Rcsonicli, proposed lines ol, (205). 

Staiistics: 

Bureau of statintics, establishment in eneli prounce, proposal, (31). 
Cion forecasts, employment of non-offif inh, pioposal, (315) 

Estimates of yields, system of collection and proposals tor im- 
proving, 315). 

Season and crop reports mid crop foiccasts, wide advertising of 
advocated, (315). 

Tautvfs, no complaint, (311). 

VuTrnixanv : 

Civil Veterinary Dopni tmont, eontiol by Agnculluial Dopnitmont 
advocated, (308). 

Contagious diseases : 

Legislation foi segregation and disposal of diseased cai cases 
advisable, (300). 

Obstacles tit way of dealing with, (300). 

Dispensaries . 

htfle Known to agriculturists, and knowledge of, should bo 
spread, (300). 

in each Taluk needed, (299). 

Indigenous methods, investigation of, advocated, (308), 2623-4. 
Bieven Inc inoculation, obstacles m nay of popularising, (306). 
Ilesenrch : 

further Facilities needed in piovinccs, (306). 

Muktesnr Institute, cuntinuurfce of investigations desirable until 
provincial centres develop and collaboration with provincial 
institutes proposed, (30G). 

Scrum i 

Ccntral depots for, in each province advocated, (308). 
some Difficulty in seeming, (306). 

Sonn cos, expansion needed, (299). 

Superior veto! mm v \ officer vutli Government of India not necessary 
unless Veterinary Department completely separated fiom Agri- 
cultural, (306). 

WtuAitP or Rural Pom.vrrox : 

“■ Economic surveys in typical villages advocated, (315), 

Improvement of health conditions, proposed measures, (810). 

Model villages, proposed establishment, (314-5), 2825. 

Social Service Leagues, development of associations on lines ol, 
^ desirable, (310). 

Standard of living, higher, desiio for, must ho encouraged, (309-10). 
Zavintmus, Northern Indin, devotion of portion of rent received in 
starting demonstration farms, seed stores, otc., oto., advocated, (314), 
2056-8. ' ’ ' " 

Lac, coss on, AF cl. (305). 

Lac Culture, see under Agricultural Industries. 
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Land Revenue, improvements discouiaged by font of increase, J oslii (314). 
Landowners and higher classes: 

Agnculturo must Ibo made fashionable to ho popular among, and pro- 
posed meins of, Siiyn (174-5), 1820-37. 

CiiHn.ition of onn land hi, r.ne, llcndnton (131). 1273 
Inciensed interest in agriculture, inclusion m Honours List of rewards 
for ndvnneement of agrirultnro might help, llcndcrton (131), 1274-5, 
1270-81 ; Saver (175), 1831-7. 

Interest in nmmnl husbandry, moans of mu easing, Smith, (12) 
Noithern India, doiotion of pottion of lent received in starting demon- 
stration farms, seed stores, etc., etc., advocated, Jo tin (314), 2856-8. 
Opomng of model fmms by, dcsnahle, Jo tin (208) 
should ho Piesssod to open schools for sons of tenants, Jo tin (313). 
Sending of sons for training in agriculture desirable, Sliaw 2010. 

Jute, sec wider Crops. 

Linseeds, sec wider Crops. 

McCARRISON, Lieut.-Colone! R., C.I.E., M.D., D.Sc., LL.D., F.R.C.P., 
l.M.S. in charge of Deficiency Diseases Inquiry, Indian. Itecoarcli Fund 
Association : (0-5-8), 743-918. 

Ajumal HusniMinv : 

Depraved appetites and question of effect on milk, 788-93, 840-1. 
fodder, deficiency of mineral constituents, evils of, and importance 
of investigation, 771-3, 811-27, 840-1. 

Malnutrition : 

Connection of condition of soil with, (96-7). 

Evils of, (Od-97), 771,791, Charts 

FimTlMsi ns, effects of, on nutniiio valuo of certain crops, (97). 
InttiGMiox, effect of, on nutritive value of cortnin crops, (97), 830-3 
Mkmcal Smvion, training, 872-84. 

Poultily kelpixc, malnuli it ion, evil of, 766. 

Public Health : 

Adoption of European modes of living, question of" effect, 840-8. 

Bei iberi : 

Connection with malnutrition, 761-6. 

Distribution of, 764, 849-50. 

Prevention possible, 851 
Diet, criteria of good diet, 803 

Dietary of rural classes, enquiries into, would be useful, 901-2. 
Gnatro-intosthinl diseases, connection with malnutrition, (95-6), 762, 
766. 

Goitre, causes of, nml example of eradication from a school, 766. 
Leprosy, connection with malnutrition, 762 

Malm in, connection with dry crops grown under canal irrigation, 
need for investigation, (98). 

Malnutrition : 

ns Cause of physical intflh'iencv and ill-health, (93-6), 762-70, 
S63-C, Charts 

Connection of condition of soil with. (90-7). 

Connection with stcnlitv, question of, 791-806. 

Poverty as factor, ijucsfion of, 897-900. 

^Relative value of different giains. 831-9. 

Milk, importance of good supply, 783-7, 905-13. 

Tuberculosis, connectiou with malnutrition, 707-8 

Rrsrvncit : 

Co-ordination of all fauns (nuti itionnl, medical, veterinary and 
agricultural), need for ( (93). 

Deficiency Diseases Inquiry, staff, SS9-91. 

Indian Kcsonrrli Fund Association, 809, 894-G. 
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McCARfilSON, Lieut.-Colenef R„ C.f.E., M.D., D.Sc., LL.D., F.H.C.P., 
l.M.S. — canid. 

BrsrARcn — contd. 

^Coordination of woik on plant, animnl and human nutrition, 
advocated, and question of method, (as), Bos-J. 

Extension, need for, (98). , 

Facilities, 756-61. . „ a 

Giant fiom. Indian Research Fund, 91<-8. 
t Institute of, proposal lor establishment of, <o2-6I, aot-Z- 

v , in Other countries, 774-82. „ 

Pcimanent basis for uork, need for, i4o-ol. 

Position re, 867-8S. 

Puhlicity Department advocated, 8o2-J. . 

' School text books with charts, would ho possible, with sufficient 

staff 914-G. 

Training o'f Indians for, advocated. (98), 843-5, 86] . _ 

Woik cairiod on bv Defioienoy Diseases Inquiry, Coonoor, par- 


Soii.s . 


tieulais ic, 762-73. 


Condition of, connectibn with malnutrition, (06-7). 

Conditions influencing nutritive vuluo of >ood groins, resonrcii v> orK, 

/QTON 7 ( 38 , * 

Deterioration of cousfcflnfly irrigated soil, investigation of means 
of pmention, need for, (98). > 

McRAE, t Dr. W., M.A., D.Sc., Officiating Impel ial Mycologist, Puea: 
(226-231), 2052-2 314. 

Training and past appointments. 2054. 

AciweoLTUiiAT, StRVior.8, Mycologists for Piovinccs, proposal rc training, 
' (227), 2078. 

Btmr.iu or MTConoor, London, value of, and continuance of contribu- 
tion desirable, 2085-8. 

Cbops : . * 

Destructive Insects and Potts Act, woiking of, (229-30). 2110. 

. Diseases : 

Incidence of, extent of knowledge rc, 2076-7. 

. Rcseaich, scope for extension of work mid piopoSflH, (225, 

, 226-7), 20S2. 

Internal protection : 

Legislation, limited scone for, but would be useful in certain 
eases (231), 2065. 

Means of,, (230-1). * 

Protection i 

( Control of movements between Provinces, little scope for, except 
in special diseases in special localities, (231), 2005* 2111-2. 
from Importation 'of diseases, arrangements satisfactory, 2064. 
Rice, Fungi pai asitio on, proposals i t resenich, (226-7). 

Spread of parasitic fungi, means of, (228-9). 

Sugarcane, disonsos, and neod for research. (226, 226). 21.029 
Tea, Dr. Tunstnll’s work, 2083-5. , 

Water Tly.umth, fungi tried on, without effect, 2113. * 

Phokmum in vernacular, example of utility of, 2061. 

PtfsA lxsarroTB : , 

Ad ^ants, n 207243? ** f ° rCed 0! \ proril,ces if h ‘ te ^ "P with' money 
’ . ncwssnw m7 °- ’ 
fcwVl , SSonf COr fflt,V0C0ted - ‘< 227 - 8 )* 

Relations with Bureau of Mycology in London 9n<m c 
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McRAE, Dr. W., M.A., D.Sc.— r ontd. 

Pisa Institute — could. 

Planning of work, 2057-8, 2074. 

Post-gradunto tone lung: 

Language tenolior advocated. (227). 

Mvcologv, and proposal rc, (227), 2006, 2078-82, 2092-3. 

Site, smtalnhtj ol, but site south of river and on ninin line would 
be better, 2055. 

Kisfabcii . 

All-Jndin Advisory Board, scheme, (225-6). 

Financing of, b> cess on main ox ports of agricultural produce, pro- 
posal, (225). 

Malaria, see under Public Health. 

Malnutrition, see under Animal Husbandry and Public Health. 


Marketing: 


Acnicoi/riniAt, Exports: 

(trading or, investigation advocated and diastic legislation required 
to misc standard, Henderson (12 4), 1014-0, 1232-8, 1628-9. 
Grading, Board for, os for coal, proposal, (Heel.) 3056. 
Improvement of quality, &c., needed, Josl ii (311). 

Cable icporls if conditions, ifcc., in dilfeicnt parts of tbo world, pro- 
nosnl, Saycr (176) j Joshi (311). 

Cotton, Berai si stem, c\tcnsion desired, Joshi' (310). 

Disht sugai, Saycr (170). 

Vobeta tlato sugar, Saycr (176). 


Grain elk va ions : 

Bound to tome, Hinderson 1464, 1693-601. 
Canada, Henderson 1465-7. 

Objection of trade, Henderson 1652. 
Question of piospects, Render son 1097-103. 


Gnr. 

Co-operntivo sale societies, desirable, Saycr (173). 

System and defects of, and measures for improvement, Saytr 
(173), 1840-3. 

Jlnikctmg Bureau, proixised establishment, Joshi (311). 

Posting ot current market rates m impel tant contres, proposal, Joshi 
(310). 

Posting of pi ires at markets, as in Punjab for cotton and wheat, 
approved, Henderson (131). 

Sale depots, establishment pioposod, Joshi (310). 

Sugar, cable reports, sci nee and popularity of, Saycr (176). 

Svstem and detects. Joshi (310-11). 

"Wheat exports, defects of sjstem and need for inquiry and action by 
Control Government, Henderson, (131), 1267-9, 1557-9. 

Ti’hlto Sugar, system, Saycr (176). 


Medical Service, tiainmg, MeCarnson, 872-84. 

MEEK, Dr. D. B., M.A., D.Sc., O.B.E., Diiector-G’eneral of Commercial 
Intelligence and Statistics; (833-366), 3016-3183. 

Adwimrtoation ; 

Indian Trade Commissioner m London ; 

Office, functions, etc., 3016-51. - 
llclatious with, 3014-5. 

Hallways, desirability of extension of feodei roads, (366), 3108 
Trado Commissioners m other countries than United Kingdom, 
proposal, 3061-70. 

AomouLTonAC Dfpautjiem, increased staff for statistical work, question 
of, 30S3. 

AoiuoourunAX. Exports : 

Grading, Board for, ns for coal, proposal, 3056. 

Percentage to internal outturn, 3174. 
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MEEK, Dr. D. B., M.A., D.Sc., O.B.E.— conic! 

Chops : 

Cotton, cess on, (365), 3140-2. 

Groundnuts, netting of, when doeoiticafcing, question ns to initia- 
tion of action rc, 3059-63. 

Jute: 

Cess on, (366), 3102-5. 

Foiccnsts, complaints frequently made, 3039-40 
Oilseeds, complaints received nom England of impurities in, steps 
taken on, 3052-5. 

Ten, cess on, and use of, (365), (365-0), 3106, 3140-2, 3147-50. 

Wheat, complaints received from England of impuuties in, steps 
taken on, 3052-5. 

FEimi/isi ns : 

Hue purchase system, proposal, (366). 

Popularisation of rev and improved, distubution by Agricultural 
Deportment at cost price or price slightly below, and free distri- 
bution of samples, proposal, (366), 3110-3, 3156-9. 

Implements : 

Difficulties of mnnnfncturcis owing to scattered demand, (366). 

Hire purchase sjstom: 

State assistance, proposal for, (366), 8112. 
not very Successful, (366). 

Indian Oentiut. Cotton* Committee, financing of, (306). 

Lao, cess on, (365). 

Pusa IwbTiTUTF, deputing of staff to Provinces would be approved, 
3175. 

ItEsrvncH : 

Applications of results, should remain with local governments, (365). 
Central organisation advocated and reasons, (365), 3091-101, 3151-5 
Financing of, hv cesses on agricultural produce, proposal, (365-6), 
3071 -G, 3143-50, 3170-3. 
by Provinces, leasons against, (365). 

Statistics : 

Agricultural Departments ns agency for collection of, question of, 
3137-0. 

“ Agricultural Statistics," value of production based on harvest 
price could bo given, 3123, 

Area, system and extent of accuracy, (356), (360), (362), 3161-6. 
Average yield of principal crops : 

Crop cutting experiments, system, (357), 1360), 3114-20, 3167-0. 
3181-3. 

QuinqncuninI report, (336-7), (382), 

Uniformity of system desirable, .3160. 

Coffee, systom, etc., (356), (360), (362), 

Collection, question of uniformity, 3124-5. 

Conferences, 3161-2. 

Cotton, system and extent of accuracy, 3024-8, 3087-93. 

Crop forecasts: 

Agricultural Department considered the best ngency for 
framing, 3077-81. 

Improvement, lines on which desirable, (360), (361), 3020, 3136. 
System, (357-9), (363), 3032-43, 3133 
Dependence on revenue agenev foi collection of, and results, etc 
(860-1). 

Dircctor-Gonernl of Commercial Intelligence and Statistics: 
Functions, 3160. 

Relations with Indian Tmdo Commissioner in London and 
Department of Oyciseas Trado. 3014-5. 

Supply of information, to Croat Britain, 3179-80. 

Estimates of area and Cold of principal crops, system and extent 
of accuracy, (339-60), (360), (363), 3021-3, 3030-1. 

Estimates of yields, question of value of, 3130-2. 

History of, and system, (353-9), (361). 
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MEEK, Dr. D. B., M.A., D.Sc., O.B.E ,—conUh 
S rATisrics — canitl. 

last ot public ntioiis with nniure of information contained in each. 
(3(32-1). 

Livestock, system and extent of nccuracy, (353-0), (362), 312&-9. 
Publications, pm poses mid value of, (360). 

Itnil-lioi no trade statistics, ioiiv.il of, advocated and presont 
position re, (30(5), 3126-7. 

Rubbci, svstom, C35C) (1360), (362). 

Stall dealing null, ntiiuliei, snlitus, ete., (361), 

Toi. custom, l330). (360). (362). 

Vl THUS SI’t CtSMlttll- 

Cent i'll organisation tilth nppliention of lcsults by local govern- 
inonts .icivnenffd, (SO)) 

l'miiiicing of, bv export cess on bides and skins proposed, (365), 
.3071-1. 


Motoorological Department, see umfw Administration. 

Middle-class youths, pin vision of capital and decent si/cd blocks of land by 
Oat eminent, proposal, ./ov/jt (200), 2721-3, 2659-66. 

Minerals, nianufaoture in India into finished pioduets instead of export, 
question of, I'o'eot 957-S. 

Muktcsnr Institute, ter unrfu Research under Veterinary. 

Nature Study, sit under Education. 

Oil-presses, tnrtJT concession, Hardy (33S). 

Oil pressing, m midtr Agricultural Industries. 

Oil seeds, ur under Crops mid Fertilisers. 

Onions, nr undo Craps. 


PASCOE, E. H., M.A., D.Sc., F.G.S., F.A.S.B.. Director, Geological Survey 
of India, (117-119), 919-987. 


Com.: 


I)iis( co.il mid dust charcoal, question of, ns substitute for con dung, 
951-6, 959-60. 

Sev.ond-gr.itfo coke, encouragement of n=u of, ns fuel, difficulties and 
pioposals tor, (117-9), 920-8, 918, 918-50, 061-6. 


Fdstjmmi'S: 

Convulsion of natural deposits into, cxpeiiiueutnl tiork re, 966-S. 
Con dung, u«o as fuel: 

Price, comparison nith ptico of coni, <fcp , (117). 
piopiihcii Menus of picvtintine, (117-110). 920-S, 918-56, 059-63. 
Mammal • nine pot nmund, and lompmisou with value ns fnol, 
0^2-7 

Mineral, deposits and losourcos, 029-47. ~ 

Phosplintie, bononical must be tliu main source of, 918-7. 

GroioniCAL senvLv xvoi.k, 931-11, 969-80. 

MlMtn-U.s, mnunfactuio m Indio. into finished products instoad of 
export, question of, 957-8. 


Pisciculture, tec under Agricultural Industries. 


Potatoes, set undo Crops. 


Poultry koeping, etc under Agricultural Industries, 

Public Health: 

Adoption of European modes of living, question of effect, McCairiton 
916-3. 
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Public Health — contd. 

BEnmrau : 

Connection with malnutrition, McCarrison 764-0. 

Distribution of, McCarrison 764, 840-50. 

Prevention possible, McCarrison 851. 

Diet, criteria of good diet, McCarrison 803. 

Dietary of rural classes, enquiries into, would bo useful, McCarrison 
901-2. 

Diseases, entomological work in connection with, should be strengthened, 
Fletcher (244). 

Gnstro-intostinal diseases, connection with malnutrition, McCarrison 
(05-6), 702, 766. 

Goitre, causes of, and example of eradication from a school, McCairison 
766. 

Leprosy, connection with malnutrition, McCarrison 762. 

Malaria, connection with dry crops grown under canal irrigation, need 
for investigation, McCarrison (98). 

Malnutrition : 

as, Causo of physical inefficiency and ill-health, McCamson (95-6), 
762-70, 865-6, charts. 

Connection of condition of soil with, McCarrison (06-7). 

Connection with stentity, question or, McCaruson 794-806. 

Poverty ns factor, question of, McCairison 807-900. 

Rclntivo value of different grains, McCarrison 834-9. 

Tuberculosis, connection with malnutrition, 707-8. 

Pusa Research Institute: 

Advico could only be foieed On provinces if backed up with monoy 
grants, McJtac 2072-3. 

Affiliation to UNivrusm-: 

not Desirable fiom agricultural point ot liow, Jlcndcrson 1685. 

not Desired, Shaw 1038-40, 201 6-7. 

not considered Necessary, Mclfac 2068-70. 

Objections to, Harrison 2105. 

Proposal, Joshi (293), 2740-57. 

Agricultmal Engineering section, advocated, Harrison (268), 2389-96. 
Amble nron, etc., and position 7C iirigntion, Hcndcison 1435-48. 
BAoratroLoav Spotion: 

Continuity of research ns fm ns possible, Walton 2600. 

Dairy Export in touch with, Walton 2592-3. 

Relations with pi evinces, etc., Walton 2552-0, 2567-8. 

Work of, Walton 2606-6. 

Carrying out of experiments at suggestion of Provinces, Henderson 
1197-202. 

Cattle-breeding operations, transfer of portion to Knrnnl farm or 
expansion ot ctutuiablc area advocated, Hurrison (260). 

Cattle farming at, reason for, Henderson, 1600-6. 

Cattle sold by, Henderson 1161-4. 

Chemistry Section : 

Assistants : 

Qualifications required, Harrison 2417. 
work carried on by, Harrison 2472-6. 

Nature of problems which should lie dealt with by, question of, 
Harrison 2477-81. 

Comparison with Institutes in otlioi countries, Harrison 2457-61. 
Comradeship, lack of, owing to existence of threo diffeient services, 
Joshi (296), 2615-6, 2848-63. 

Continuity of lcsoarcb, extent of, Harrison 2482-6. 

Costing expel iments and development of, by piovmctnl departments 
would ho useful, Henderson 1112-20, 1282-90. 

Counoil, functions, etc., Shaw 1801-5, 1922-3; Harrison 2466-7. 

Criticism of, causes of, Hendnson (126-7). 

Crop experiments, Henderson 1182-1203, 1384-91; Shaw (200-10). 
Development into Imperial Research Institute aiiu Oollego, not 
advocated, Hairison 2494, 2490-7. 
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Pusa Research Institute — contrf. 

Dmncion 

should be Selected from Indian Agricultural Service, Shaw (206). 
Whole-time appointment advocated, Shaw (206); McRae (227-8); 
Harrison 2442-6; Walton (286). 

increasing Divorcement from work in provinces, Henderson (126), 1216-3 
Dual conti ol, not objected to, personally, Harrison 2351, 2401-3. 

Economic Botany Sfotion: 

Touch with officers in other provinces, etc., Shaw 1046-50, 1966-7, 
2027-8 

Work, planning of, Shaw 1888-91, 1998-2000. 

ENTOiror,oorcAL Section . 

Assistants, number, training, pay, etc., and salaries should bo im- 
proved, Fletcher 2140-9, 2243-4, 2205. 

Co-ordination work, Fletcher (241). 

Difficulty of obtaining rare books, Fletcher 2312-3. 

Distribution of insect pests, extent of knowledge re, Fletcher 
2185-92 

Expansion, advantages to bo dorired, Flelchei 2169-77. 
Experiments, collaboration with other departments when necessary, 
Fletcher 2181-2. 

Functions, Fletcher 2124. 

'Obstncies to work of, Fletcher (239). 

Publicity section advocated, Fletcher 2235-6 
Halations with provinces, Fletcher 2122, 212243, 2128. 

Delations with Veterinary Department, Fletcher 2204-7. 
Separation of foiest work from, disadvantages, Fletcher 2296-8. 
Touch with research workers in other countries, Fletcher 2136. 
Treatment of wood against tormito, work re, Fletcher 2327-9. 
Visits to Provinces cut down owing to dccrcaso in travelling allow- 
ances and Devolution Hules, and disadvantage of, and return 
to old sjstem advocated, Fletcher 2126-35, 2238-42, 2314-6, 

Work ie bee-keeping, Fletcher (243) 

Entomology, short courses in, cessation, Fletcher 2163. 

Extension by sub-stations in other parts ndvorated, Henderson 1141, 
1220, 1487-8, 1493, 1589-40. 

Extension of work, increased equipment and residential accommoda- 
tion would bo needed, _ Haimon 2409-10. 

Field nnd laboratory facilities, Josh i (294), 2695. 

Fruit growing, poaches, Henderson 1479-81. 

Government audit, criticism -of, and should bo more on commercial 
basis, Henderson (126-7), 1052. 

Heads of Sections- 

Correspondence direct with provincial officers, position re, Ham- 
son 2773-6 

should have been Baised to grade of Directors of Agriculture, 
Henderson (126), 1254-G. 

Responsible for activities of sections through India, proposal, 
Henderson (126), 1137-40. 

Isirr-niAL Aobiouetumst • 

Advisory work, Henderson 1482-6. 

Functions, Henderson- 1002-5. 

growing Isolation of, since Deforms, Harrison (262), 2362. 

Joint Dmeotoiv: 

Duties ns, interference with work .ns Chemist, Harrison 2398-400, 
2440-1, 2469-71. 

Functions, Harrison 2344-6. 

Laboratory accommodation needed tor Physical Chemist nnd Biolo- 
gical Chemist, Harrison (267). 

Library, cataloguing, improvement advocated, Joshi (293), 2610-2. 
JlYcorooioAi. Section: 

Eolations with Biuenu of Jljcology in London, 1 McRae 2036-S. 
Eolations with Pathological Institute in Holland, McRae 2096-9. 
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Pusa Research Institute— con td. 

Mtcoloqioai/ Section — eontd. 

Touch with tho Provinces, extent of, McRae 2050, 2074-6, 2102-4. 
Visits to the Provinces, care needed in plnnning, hut no tour 
stopped owing to audit objections, McRae 2000. 

Obstacles to greater progress of work, Joshii t (204-6). 

Officer desiring to work at, on special agricultural research would 
bo welcomed, Harrison 2463. 

Organisation, Harrison (265-7). 

Original idea of, Henderson (125). 

no Paddy cultivation work, Harrison 2430, 2438. 

Plant Physiologist, appointment desirable, Walton 2670-7. 

PosT-on, vuuati; training : Harrison (269), 1576-85. 

Absence of future piospects of employment, Harrison (209). 
Agricultural bacteriology, Walton (280), 2691, 2597-9. 

Chemistry, Harrison (209), 2461, 2541-3. 

Deputing of officers for, from Pro\ incinl departments, sugges- 
tion, Harrison (209). 

Development, question of scope for, and possibility of, Shaw 
1907-10, 1031-46, 2031-44, 2051. 

Disadvantages suffered by Indian students, Shaw (207), 2012-6. 
Economic botany, Shaw (200-7). 

Entomology', Metrher (240), 2104-5, 2211-0, 2239-91, 2293-4. 
a Holp to research work. Show 1920-7. 1956. 

Language teacher advocated, Mcllae (227). 

Limitation to nominations by Provincial Governments or by 
Government ef India advocated, Harrison 2460. 

Mycology, proposal re, McRae (227), 20CQ. 2079-82, 2092-3. 
Proposal re, Joshi (293). 

Reasons for Students taking, Shaw 2010-7. 

Small number of students sent from Provinces for, Henderson 
1317-23. 

Students ; 

After Caiccis and result of training, Shaw 1929-33. 

Number in excels of vacancies ill (Sot eminent servico, Shaw 
1877, 1912-3. 

S imliOcaf ions, Shaw 1927-29. 
gid Selection necessary, Shaw 1927. 

Taking of students working lor TJnivor»ity dogteo: 

Mould probably h<« Accepted, llarrbnn 2151-6, 

Desirable, and question of feasibility. Joshi (293), 2013, 
2740-57. 

ns Post-graduate tenehing institution, development nppiovod, Hender- 
son, 1179. 

Railway facilities, criticism, Henderson 3165-0. 

Recording of to. no nonces, Henderson 1001-9. 

Relations with Provinces, Hams ax 2352-4 , 2303-5; Henderson T324-7, 
1395-400, 1541. 

Difficulties caused by rule; rc charge on provinces foi aervicos by 
Centra! Dopaitmcnt, Hnnison <202, 207), 2381-5, 2198-501: 
Hewitt son 1395-400; Shaw 1899-903, 197C-82, 

Relations between sections, McTtuc 2050; Fletcher 2120, 2154-5; 

Han iso a 2319-50; Walton 2551. 

Scientific officer', legulnr meetings not needed, Shaw 1924-5. 

Seeds, supply to provincial department mid to cultivator;., Henderson 
15SC-93. 

Sheep-brcoding, contro not suitable, Henderson 1123. 

Shott courses of lectures, stopping of, as eotmidotod to bo provincial 
concern, Shaw 1902-4, 

Site: 

Drawbacks of, and icquiroments, Henderson 991-1001. 1489-98. 
Satisfactory, Saver 3008-10; Walton £5)8. 

Satisfactory, except ns regm ds communication facilities, Shaw 
1873-3, 1917-21, 
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Pusa Resoarch Institute — con Id. 

Site — contd. 

Suitability of, from agricultural chemistry point of view, hat 
isolation a drawback, Harrison 2S47-S. 

Suitability of, but site south of river and on main lino would bo 
bettor. Mcliac 2035. 

Unsuitability of, from entomological point of view, and Coimbatore 
would bo preferred, Fie* • her (239), 2117-9, 3121, 2178-80, 22-15-53, 
2299-303. 


Statf 

Class II : 

Mutual transfer with provincial departments, question of, 
Joshi 2045-7. 

Pay and position, and need for improvement, Joshi 2042-51, 
2677-91. 

Deputing of, to the Provinces mould be approved, Meeli 3175. 
Inadequacy, Harrison (267). 

Recruitment to, difficulties, and proposal re. Harrison (262), (208), 
(209), 2365-72, 2400-8, 2421-8. 

Sections should ho fiee from routine duty and free to carry out research 
woik and attend to post giadunte students, Harrison 2404-5. 

Soil Physicist, Harmon 2386-8, 2487. 

Suomi Buhem; : 

Development into Sugar Research Section on permanent basis 
desired, Sayer (170, 178), 1012-3, 1744-6. 

Propaganda work would bo nseful if staff available, Sayer 1602-4. 
Relations with provinces, Sayer 1015-6. 

Relations with work of Mr. Clarke at Sliahjahaupur, Sayer 1742-3. 
Results of work, Sayer 1620. 

Sub-stations in Provinces, proposal for, Saves 1706-70, 1838-9. 
Technologist and Engineer desired, Sayer 1752-3. 

Thitk-cnne expert • 

Appointment under Government of Indin. Saver 1741. 

Man with experience outside India should have been appointed, 
Sayer 1616. 

SugnTcnno Expert, visit to Java, advantage of, Sayer 1618. 
Technological laboratory, advocated, Hamson (268). 
in Touch with Animal Nutrition Department, Henderson 1195-6. 
Touring by officers, position itf, Harmon 2335-7, 2377-81. 

Training at, and possibility of improvement, but complete training 
for Agricultuial Service should not be confined to, Henderson 
1167-81. 

TJnsystomatised lcsoarch, and non-consideration of needs of cultivators, 
and proposed remedy, cuticisms of, Joshi (335), 2S0S-24, 2843-8, 
2869-72. 

Value to Provinces, question of, Hendcison 1151-60, 1304-94, 1499. 
Work, planning of, Sham 1888-08, 199S-2Q00; JIcFae 2037-8, 2074. 

"Work of crop improvement, Shaw {20S) 

■Work done and publications issued, comparison vuth Rothamsted, Joshi 
(294), 2695-701, 2764-C 

Pusa Scientific Association, Joshi 2721-2, 2795-803, 2854-8. 

Railways, see under Administration. 


Research : 

Advisory Committee, sebome, Harmon (265;, 2319-21, 2325-40. 

Advisobt Couj.cn.: 

Remarks on proposals, Warth (64, 65). 

Scheme, IFnifon (285), (286), 2569. 

AU-India Advisory Boaid, scheme, McHae (225-0). 

Application of results, should remain with local governments. Meek 
(363). 
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Research— eonitf. 

Centime Advisory Codncit, : 

Development fund foT, provided by grants from central rovennos 
and/or cess on agricultural exports, proposal, Joshi (2D2). 
Scheme for, Joshi (202-3). 

Submission of schemes drawn up by, to Finance Committee of 
Assembly proposed, Joshi (292-3), 2736-7. 

Control Council, schcmo for, Shaw (205-0). 

Central staff of specialists, sorviccs to bo available to provinces, proposal, 
Sayer (172). 

Centralisation of, objections to proposal, Harrison (203), 265, 260). 
Co-oidinntion of all forms (nutritional, medical, veterinary and agricul- 
tural), need for, McCarnson (98). 

Co-onniNATiONi 

Bureaux: working under Research Council, schomo for, Shaw (205-6), 
1005, 1060, 2005-11, 2027-80, 2050. 

Central Board, scheme for, Vcnkatrnvmn (80). 

Committees on lines of Indian Control Cotton Committee, schomo, 
Harrison (261-5), (266). (267), 2361, 25034, 261340. 

Conferences of experts, proposal, Ycnkatraman (80). 

Conferences between workers of difforont provinces desirable, Joshi 
(209). 

Hindi anco by Devolution Rules, TFttHon (286). 

Inadequacy of, Harrison (265, 267). 

Need for, Sayer (172); Shaw t.205), 1874; Joshi (202, 209). 

Need for, and proposals, Ycnkatraman (80-1), 562-73; Henderson 
(124), 1017, 1201-9, 1250-3, 1328-41. 

Deficiency Diseases Inquiry staff, MeCarrison889-91. 

Distribution between central and provincial governments proposal, 
Ten bat to man (80-1); Henderson 1601; Joshi (209). 

Financing or: 

Cessc3 on ngiiculturnl products, proposal, B felloe (225); Meek (305-6), 
3071-6, 3143-eO, 31/0-3. 

Contributions from tho public, possibility of, Henderson 1012-3. 
Contribution from industries, proposal, Shaw (200). 

■Export duties or cossoa, provincial contributions and from central 
rovonues, proposed, Harrison (264). 
proposed Fund in connection with establishment of Research 
Council, Shaw (206). 

Grants from central rovonues, and/or cess on agricultural exports, 
proposal, Jodit (292). 

Indian Research Fund Association, McCarrison 809, 894-6. 
proposed Lines of, Henderson (124), 1155-8; Harrison (268); Walton 
(286), 2563, 2572-7, 2581-8; Joshi (293). 

Nnniroos : 

see also under Animal Husbandry, 

Co-ordination of work on plant, animal and human nutrition, 
advocated, and question of method, McCarrison (98), 854-9. 
Extension, ncod for, MrCamson (98). 

Facilities, McCarnson 750-61. 

Grant front Indian Research Fund, jlfcCarraon 917.8. 

Instituto of, proposal for establishment of. McCarnson 762-61, 
8624. 

in Other countries, McCarrisOn 774-82. 

Pormanout basis for work, need for, McCarrison 745-51. 

Position re, McCarrison 867-88, 

Publicity Department advocated, McCarrison 852-3. 

School text hooks with charts, would bo possible, with sufficient 
staff, McCarrison 914-0. 

Training of Indians for, advocated, McCarrison (98), 843-5, 861. 
Work carried on by Poficionoy Ditonscs Inquiry, Ooonoor, 
particulars re, McCarrison 762-73. 
obstacles in way of progress, Joshi (204-5). 
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Research — contd. 

Organisation : 

Central, advocated and reasons, Meek (865), _ 3094-101, 3151-5. 
Central and provincial, and defects of, Harrison (265). 
by Crops, proposal, Venltatraman 657-Olj Henderson 1146-50; Shaw 
1875-0. 

by Provinces, drawbacks of, Shau, (205), 1874; Meek (805). 
Physiological Chemist, work of, and proposals for development and 
extension, Smith (6), 3-5. 

Pose Institute, see that title. 

Relation botwoon teaching and, Shaw 1951-5. 

Results : 

Delay m publication, JWii (293), 2605-9, 2785-6. 

Examination by Board of Editors, proposal, Joshi (263), 2733-9. 
Skilled workers, look of, Joshi (294). 

Standardisation or Methods i 
possible Danger, Harrison 2493. 

Desirability, Joshi (294), (295), 2710-4. 

Sugarcano, sec that title. 

Vetorinary, see that title. 

Rice, see under Crops. 


Roads, see under Administration. 


Romo, International Institute at, tee that title. 


Salt: 

Impoitation and duty, Hardy 2969-71, 2975-80. 

Manufacture in Indin, position re, Haidy 2973-4, 2981-7, 3013-6. 


SAYER, WYNNE, B.A., Socrotary, Sugar Bureau, Pusa: (170-B2), 
1605-1868. 

Training nnd past appointments, 1607. 


A.Q1UOUZ.TURAI, INDUSTRIES i 

Proposals, (176). 

Sugar factories trill provide subsidiary sourco of ineomo, (176). 


Demonstration : 

Adoption of expert advioo by cultivators, moans of inducing, (171). 
to Educated growors first advocated, practice will filter down to 
ryots, <171), 1037-8, 1813-5. 

Field, recommendation re, (171). 

Liaison officer to work between lesearcli side and demonstration 
side in each crop, advocated, (172-3). 
on iSamindars’ lands, proposal, (171), 1637-8, 1813-5. 


Education, primary, spread of, in rural areas, advantages to be 
derived, (177), 


Fertilisers : 

Artificial, produced in India, grontcr use should bo made of, 
Sulphate of ammonia, production in India and export to 
1821-2. 



Imeltments : _ 

Improvement of indigenous implements advocated, (174). 
Requirements, (174). 

Indian Sugar CoMirmrr: 

Non-carrying out of recommendations of, (170, 178), 1634. 

Visit to Java, 1617-9. 

Landowners and Higher OLAssrs : 

Agriculture must bo mode fashionable to be popular among, and 
proposed means of, (174-5), 1826-37. 

Interest in agriculture, use of Honours list, proposal, (176), 831-7. 
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SAVER, WYNNE, B.A.— contd. 

Marketing ■ 

Cubic imports ic conditions, etc., in different parts of the world, 
proposal, (170). 

Deshi sugar, (170). 

Dobora onto sugar, (170). 

Our, system nml defects of, nnd moasures for improvement, (176), 
1840-8. 

Sugar, cable reports, soivico and popularity of, (176), 1805-8. 

■White sugar, systom, (178). 

Pusa Institute : 

Site, suitability of, 1608-10. 

Sugar Buioau: 

Development into Sugar Research Section on permanent basis 
desired, (170, 178), 1012-3, 1744-6. 

Piopngnmln work would bo useful if staff available, 1802-4. 
Relations with provinces, 1G15-6. 

Relations with work of Sir. Ciarko at Shahjnhanpur, 1742-3. 
Results oi work, 3020. 

Sub-stations in Provinces, proposal for, 1706-70, 1838-9. 
Technologist and Engineer desired, 1762-8. 

Thick-canc export : 

Appointment under Government of India, 1741. 

Man with experience outeido India should liavo been 
, appointed, 1616. 

Sugaicnno expert, visit te Java, advantage of, 1618. 

Railways, in sugarcane areas, need for extension nnd improvement, 
(173). 

Resfahoh : 

Central staff of specialists, services to bo available to provinces, 
proposal, (172). 

Co-oidination, need for, (172). 


Sucaii isnuaTRY : 

Brmvn sugar, question ns to desirability of encom aging making of, 

Direct manufacture from cano, and mnnufaeturo from pur, quan- 
tities, 1656. 

Factories : 

Government model factory, schomo for, (178, 179), 1803-8. 
Guarantee against loss in first ten years desirable for extension 
of, (175). 

Licensing of areas, proposal for, 1680-91, 1716-31, 1739-40, 
1845-9. 

Small, running of, by co-operation among growers, question of 
desirability, 1789-93. 

Import duties, (170, 176), 1052, 1782-6, 1854-62. 

Imports: (170, 178, 182). 

Necessity for, may become unnecessary in future, 1854-0, 


Manufacturing processes, 1795-G. 

Marketing, cable sendee, value of, (176), 3805- 


■ 8 . 


SUGARCANE : 

Aciongo under, statistics, (170, 180-1). 

Breeding work must bo at Coimbatore, 1614. 

Ooimbatoio canes: 

Co. 206, of value in certain districts, 1077-9. 

Co. 233, acreage under, question of, 1660-2. 

Introduction ot superior \nnelies, methods adopted by Sugar 
Bureau and success of, (17). 
increasing Use of, 1760-3. 

Vnrioties, number required, 1812. 

Varying remits in dmoient places, 1809-11. 
further Work on, proposed lines of, 1764*6. 

Coimbatore btiit ion; 

Touring by ofliccis of, 1674, 1076. 

Visits to, by officers from province*., imptntanco of, 1074-6. 


xxxix 



INDEX. 


•SAYER, WYNNE, B.A.~(orHd 
SuoAiicAM/ — co nfd 
Cultivation . 

Cost of, 


Deeper ploughing in non -11 rigated ureas advocated, and need 
for improved plough, (174). 

Methods, need for improvement and imosligation of question, 
1751-5. 

Rotation recommended, (174). 

Development of industry hampolod by excessively small holdings, 
(173). 

Diveigence of outlooks of grower and factory, 1022-5. 

Fertilisers 

Artificial, measures taken for oncouragomoni of use, (173-4), 

1040-2. 

Co-opcrntive depots for, pioposal, (173), 1817-8, 1830-1. 
Distribution of fertilisers to cultivatois by iartorics and re- 
covery of cost when cane brought in, proposal, (173), 1639, 
1843-4. 

Requirements, (173-4). 

Financing of giowei.s, proposals for, (173). 

Our- 

Consumption, 1785. 

Co-operntivo sale socioties, proposal, 1823-5. 

Making, wasteful methods, (175). 

Market, likelihood of developing into white sugar market, 
3614, 1C80-8 

Mniketing, sec undu Mnikoting above. 

Helming ol. question of possibility of organisation in large 
fnctonos, 1781-8. 

Tmpoual farms, scliomo for, (170, 178-9), 1645. 

Implements, requirements, (174). 

Irrigation i 

Imports should he consulted before schemes introduced, (173). 
Pumping installations on hanks nf rivers and stTenms, sugges- 
tion, (173). 

Requirements, (173). 

Java : 

Conditions under which cano grown for use of factories, 1663-71. 
Research and breeding organisation, 1833. 

Juice, percentages, 1780. 

Molasses, uses of, 1797-801. 

Nitrate of eodn, use of, in connection with production of seed 
cane, 1711-5. 

Payment of ljots: 

Sliding scale bisod on price of sngai producod, recommendation 
of Sugar Committee not agreed with, 1781-3. 
on Sueroso basis, failure of attempts, 1672-8. 

Posts and diseases : 

Importation, protection measures, (174). 

mid Need for research and piopaganda woik, (174). 

Production • 

Cost of, 1702-10. 

Increased, possibility of, (170). 

Percentage utilised by factories, 1655, 1650-8 
Research • 

All-India Committee, scheme for, (170-1), (178-9). 

Financing of : 

by Cess on factories would be npproved but not agreed to 
by somo factories, 1040-9. 
from Sugar duty, proposal, 1652. 
proposed Lines of, 1747-55. 

Obstacles in wav of. (171). 

Seed, disti ibution, Co-operative societies should he given preference 
in, if available, 181G 
'* Shoifc planting,” 3771-2 

Sulphate of ammonia, use of, in unirrigntod areas, 1178-5. 
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SAYEB, WYNNE, B.A.— conid. 

Sugarcane — con id. 

Unprofitable owing to low tonnage per aero, 1760-1. 

Variety of enno, inteiosts of grower must bo considered as well 
ns factory interests, 3053-4. 

Water requirements, carrying out of investigations in Piovinoos 
desirable, 1770-0. 

Yield : 

Comparison with othor countries, 102G-7. 

Improvement, possibility of, 1028-0. 


Seeds, see under Crops. 

Sericulture, see under Agricultural Industries. 


SHAW, F. J. F„ D.Sc., A.R.C.S. F.L.S., Officiating Imporinl Economic 
Botanist, l*n«as (205-10), 1800-2053. 

Training and post appointments, 1882-0. 

Abminxbtiiation 5 

Agricultural Advisoi to Government of India, pioposol re position 
of, and si off, (206). 1001-0, 2045. 

Ali-Imlin Agricultural Association, scheme for, i200), 1007-76. 

Board of Agriculture : 

pi opened Change in constitution, (206). 

Opinion re, 2018-0. 

Iiidiau Agricultural Senico, training, proposals, (207), 2024. 
Sectional meetings, cessation of, WOO. 


Caora: 

Disease : , 

Breeding of types rc-istnnt to, work re, (203), _ 

Smut disease ol Joinn, steps taken for pievention, (203). 
Improvement: . ... . 

by Breeding, limitation dopondmg on indigenous practice, 

(20S). 

Pusa work, (203), (200-10), 

Introduction of neiv: 

Adcock tobacco, (209). 

Scope for, extent of, (203-9). 

Linseeds, Pusa, success of, (210). , 

for Fferontion of soil erosion, or reclamation or Inna, otc., agoncy 
proposed for work on, 1958-9. 

Seeds: 

Distribution : 

through Private estates, (209). 

System, (203). 

Improved, spread of, example, (207). 

Pusa, demand for, in excess of supply, (200). 

Testing and certification, will become nccossaiy with growth 
of piivato enterprise, (200), 1031-8. 

Tobacco, Pusa, acreage under, and increase of, (210). 

Wheat ; 

Pupa, acioago under, and increased profit {tom, and successes 
of, in other (ountries (210). . ... 

in Tropical areas of Madras and Bombay, possibility doubted, 
1933-9. 


Demonbthation : 

Demonstrators, practical problems met with by, should bo brought 
to notice of officers at Puna, 1670-81. 

Success, examples of, (207). 

Landownebb, Bonding of sons for training in agricultuvo desirable, 
2046. 

Puba Institute: 

Affiliation to Univemty not desired, 1938-40, 2010-7, 

Council, functions, otc,, 1891-5, 1922-8. 
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SHAW, F. J. F., D.Sc., A.R.C.S., F.L..S.— contd. 

Pdea Instituti. — contd. 

Director, should bo full-time officer and be selected from Indian 
Agriculture! Service, (206). 

Economic Botanist, touch with officers in other provinces, etc., 
1046-60, 1050-7, 2027-8. 

Economic botany section, planning of work, 1888-01, 1998-2000. 
Post graduate teaching: 

Development, question of scopo for, and possibility of, 1907-16, 
1934-45, 2031-44, 2051. 

Disadvantages suffered by Indian students, (207),- 2012-6. 
Economic botany, (206-7). 
a IIolp to losearoh work, 1920, 1055. 

Reasons for students taking, 2046-7. 

Students : 

after Careers and result of training, 1029-33. 

in Excess of vacancios in Government service, 1877, 1012-3. 

Qualifications, 1927-29. 

rigid Selection necessary, 1027. 

Provincial applications for help, decrease owing to charge of travel- 
ling expenses to province, 1809-001, 1976-82. 

Scientific officers, close touch between, and regular meetings not 
needed, 1924-5, 2002. 

Short courses of lectures, stopping of, as considered to be provincial 
concern, 1902-4. 

Site, satisfactory, except as rognrds communication facilities, 
1871-3, 1917-21. 

Work, planning of, 1888-08, 1008-2002. 


Reseaucii : 

Central Council, schomo for, (203-6). 

Co-ordination 

Bureaux working under Research Council, scheme for, (205-6), 
1905, I960, 2005-11, 2027-30, 2050. 

Need foi, (203), 1874. 

Financing of : 

Contribution from industries, proposal. (206). 
proposed Fund in connection with establishment of Research 
Council, (200). 

Organisation by crops, possibility of, 1876-6. 

Oiganisation by provinces, drawbacks of, (205), 1874 
Relation between teaching and, 1954-5. 


Sheep, see under Animal Husbandry. 


Sind, conditions in, and possibilities of, Henderson 1312-4, 1342-8, 1354,83, 
1410-20, 1623-7. 


SMITH, W., Imperial Dairy Expert, Bangalore: (1-17), 1-413, (46-47). 
Aouicultuiie, Board op, Taluo of work, and proposal for enlargement, 
391-3. 

Animal Husbandry: 

Advance made sinco 1914, (13). 

Animal nutrition work, and need for extension, in separate farm, 
(6), 34i. 

Bangalore Institute: 

Class for instruction of officers of Co-operative Department 
in tcclmicnl dairying, and question of future, (9), (14-16), 
17, 6G, 98-9, ICO, 227-9. 

Classes of students trained at, (3-4). 

Dairying instruction, ncod for extension, 66-7. 

Extension, proposals for, (6). 

Nature of work, 348-52 

Relationship with Provincial Departments and various societies, 
and supply of tcclmicnl advice, (4-5), 5. 

Staff, shortngo of, (4). 

Students, source of, 69. 

Brahmani system, evil of, (8, 13). 
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Smith) W. — could. 


Animal Husbandry— contd. 

Bangalore Institute — contd. 

Brooding and horedity, connection with disease, 44, 253-6. 
principal Biecds in India, and distribution, (46). 

Displacement anticipated with improvement of cows, 
210 - 0 . ' 
Obstacles to use of, for draught purposes, 271-5. 

Quality of, 401-3. 


22 - 6 , 


Bulls: 

Castration of: 

Extent of prejudice against, 11-12, 218. 

Organised system needed, (8-9), 

System, 12. 

Unfit animals, compulsory, would bo approved if feasible, 
140-2. 

Distribution and control of podigreo bulls, proposals for, 
(8-9, 12), 61-4, 282-9, 

Free distribution advocatod, 143-6. 

Central Cattle Bureau, functions, etc., (11), 63, 74-6. 

Central control, need /or, and proposals, (11), 53. 

Co-ordination of work in different piovincos, no moans of, 74-6. 
Cows: 

Non-uso of, for field work, (7), 165-8. 

Quality of, and variation in, 318-2S. 

CroSs breeding: 

in Brazil and Toxns with Indian bulls, 242-9. 

Results of first and subsequent crosses, 37.246. 
by Cultivators, will bo profitable when podigreo bulls suppliod, 
198-205. 

Dairying Industry, see that htlc below. 
progressive Deterioration of cattle, 1G0-4. 

Dunl purpose animal : 

Need for, and prospects of evolving, (7), 6-7, 16, 176-88, 3G1-2, 
388-90, 407-9. 

Principal breeds, (46). 

Education in cattle brooding and dairying: 

Demand in oxcoss of facilities available, (4). 

Diploma course, (6), 106-7. 

Post-graduate training nl Kama!, Anond and Bangalore, de- 
sirability of providing scientific staff for, (6). 

Short courses, (5), 108-9. 

Export of cattle, and iuorcaso desirable, 309-73. 

Fodder : 

Altitudo of Forost Department. 9. 

Conservation or preservation ot, importance, (12), 10. 

Mineral constituents, deficient in many parts, (i2). 

Problem, solution only possible bv making cattle breeding profit- 
able to cultivators, (12), 803-17. 

Silngo systom, development advocated, (12). 

Supply, proposed means for increasing, (12). 

Grazing : 

Arons, contraction of, (8), 90-3. 

Ovcistocking of common pnsturos, (12). 

Hissnr farm, operations of, 185-7. 

Imporinl Dairy Export, appointment of, but necessary delay in 
starting work, (3), (6), 86-8, 101-5. 

Importance of, for woifmo of agriculture and honlth of the people, 
(1-2), (7), (13), 3. * 

Improvement of Breeds : 
an All-India question, (3). 

through Co-operative organisations possible, 147-9. 

Cultivators anxious for, 413. 

Elimination of inform animals must bo gradual, 1G3-G, 
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Smith) W. — con td. 

Animal Husbandry — contd. 

Improvement of Broods — contd. 

Importation of cuttle for, fiom foreign countuos no advantage 
anticipated, 399-400. 
possible Moans of, {8). 

Obstacles m way of, (2-3). 

Pedigree herds! 

Building up of, by pnvntc cattle owners, improbability, (8), 
169. 190-2, 290-301. 

Doiolopmcnt of, by Government, need for, and proposals, 
(8), (12), <50, 05, 129-38, 184-98, 200. 

Punjab work re, (9), IS, 281. 

Registration and inspection of breeding stock, will become 
necessnry, in future, 137-9. 

Veterinary officers should not bo asked to deal with, (11), 43, 49. 
Inferiority of cattlo, cmi'cs, 89. 91, 302-4. 

Journal, establishment dcsirablo, 70-8. 

Landowners’ interest in, means of increasing, (12). 
total Number and value of cattlo, (2). 

Propaganda, proposals, (11). 

Railway transport of milch cattle, by passenger train, hindrance to 
trndo from charge for newly born calf, (12), 410-2. 

Rescnich, need for extension of facilities, and lines on which reseaich 
required, 239-41, 364-6, 302-8. 

Sexual mntuntv, ago of, 27-31. 

Useless cnttlo, lnrgo number of, owing to religious sentiment, and 
estimated loss to country through, (2, 3), (7). 

■Weaning, extent of prej'udico ngainst, 13-14. 

Dairying industry: 

Annnd Creamery, work caniod on, and objections to proposed closing 
down of, (4), (10), (16-17), 17, 80-4, 219-20. 

Breeds, 257-8. 

Butter : 

from Buffaloes and cows, comparison, 401-8. 
from Buffalo milk. 269-70. 

Export trade to far East, loss of, owing to poor quality, (20), 
18-21. 

Bnttor-milk, utilisation of, ns by-product of a hi, investigation 
desirable, (7), 221-6, 356-60. 

By-products, importance of dovolopmont of uso of, and of research 
work re, (4), (7), (9-11), (16-17). 

Cnsoin, Qujcrat trade, decline owing to adulteration, 335-6. 
Condonsed milk manufacture, question of prospects, (7), 230-2. 
Dairy institutes, all over tho country, desirable, and question of 
organisation, 378-87. 

Drain of good milking cows to cities, 172-4. 

Dried milk (condensed), investigation advocated, 305-8. 

Factory methods of bntter, ffhi and cnsoin manufacture, bod con- 
ditions and need for improvement, and proposals re, (4). (9-11). 
(16-17), 127-8. ’ 

Ghi, manufacture, storage and transport of, need for investigation 
of, (7), 320-4, 301. 

Improvement : 

nn All-India question, (3). 

Importance of, (1-2, 3), (7). 

Mr. Kevontet’s work, 162, 107, 171, 259, 266, 

Military Dairy Farms: 

under Agricultural Department: 

Expenditure mid receipts, in 1923-24, 1924-25, and 1925-26, 
(47). 

Revenue expenditure and receipts, in 1925-26, 235-7. 

Work carnod on at, (3, 4). (6), 85-8. 

Disagreement with Mr. Bruen's evidence, 394-6. 

Half-bred system, approval of, 32-8. 

Policy of, not detrimental to cattle bleeding, 216-7, 
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''Smith, W.— con id. 

Animal Husbandbv — eontd. 

Militarj’ Daily Farms— confd. . 

Tionsfer of certain, to Agricultural Department, (3), (0). 
Transfer to Civil Department would lie advantageous, but extra 
expense involvod, 39-42. 

Milk: 

Adulteration, legislation and non-enforcement of, 72, 264-6, 
337-44. 

Supply, bad conditions, and importance of improving, (2), (7). 
Supply for cities : 

Difficulty, and best Bystom of, 269-65. 

Hallway facilities, 390-8. 

Milk products, manufacture of, by co-oporativo societies desirable, 
56-9. 

Milk recording; 

by Cultivators, possibility of, 167-71. 

Work, 121-0. 

Research, lines on which required, (7). 

Suiyey of potential dairy areas, would bo useful, but less important 
than improvomont of cattle and investigation of dairy problems, 
116-20. 

Devolution Rules, need for codification, 97-103. 

Fcuifsts : 

Department, attitude of, re fodder supplies, 9. 

Storing and conservation of fodder in, desirable, 10. 

Implements, improved, and machines, use of, ictarded by condition of 
draught cattle, (2), (7), 178-9. 

Phvsiolooioal Chemist : 

Appointment of, (3). 

Work of, and proposals for development and extension, (6), 3-6. 
Vetitunahv : 

Army Department, lolntions with, 46. 

Contagious disomies: 

Restriction of movement, legislation not advocated, 60-2, 373-7. 
Immunity, extent of, 250-2, 266, 346-7. 

Incidence, 3-16. 

Department, extension proposed, (8). 

Muktesar Institute, ynluo of work, 40. 

Simultaneous inoculation, 40. 

Staff, need for incron so, 96-G. 

Village Indubtiufb, neod for, (9). 

Soils: 


Condition of, connection with malnutrition, .1 IcCarnson (90-7). 
Ooiulitionn influencing nutritive value of food grains, research work, 
MeCatriaon (97-8), 768. 

Deterioration of constantly irrigated soil, investigation of means of 
prevention, need for, McCanison (98). 

Erosion of suifnee by flood water, means for prevention, Joshi (302). 
Examinations advocated, Jo tin (296), 2702-9. 

Fungi, research needed, Waif on (286), 2563, 2572-4. 

Improvement : 

1/Ogumiiions crops, possibility of, ns rotation crops and for grazing, 
Henderson (128). 

Proposals, Joshi (301-2). j 

Lands gone out of cultivation, causes of. and possible lemcdies, Joshi 
(302-3). 

Phospbntio depletion, and question of method of analysis, Harrison 
2488-93. 

Protozoology, need for work, IPnlfon. (286), 2572-3. 


Reclamation of Alkaline Land : 

not a Difficult proposition if water available, Henderson 1378-6, 
1522. > 
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Reclamation of Alkaline Land — eontd. 

Means of, V cnkairaman (81-2). 

possiblo Measures for, but need for fundamental investigation of 
question, Josh i (302), 

Progress, comparison with Egypt, Henderson 1520-2, 1662-3. 
Research, proposed linos of, Joshi (295). 

Waste lands subject to heavy flooding in monsoon, example of method 
of improvement, Henderson (128) 

Soya bean, see under Crops. 

Statistics : 

“ Agricultural Statistics,” value of production based on harvest price 
could bo given, ilfeeft 3123. 

Area, system and extent of accuracy, Meek (355), (860), (362), 3164-6. 

AvEUAOE YIELD OF PniNOITAL Cnops : 

Orop cutting oxpenmonta: 

System, Meek (357), (300), 3114-20, 3167-9, 3181-3. 

Uniformity of system desirable, Mcel: 3169. 

Quinquennial report, Meek (356-7), (362). 

System of collection and proposals for improving, Joshi (315). 
Vnluo, question of, Meek 3130-2. 

Bureau of statistics, establishment in each province, proposal, Joshi 
(315). 

Coffee, system, etc., Meek (336), (360), (362). 

Collection : 

Agricultural Department ns agency for, question of, Meek 3137-9. 
Dependence on lcvonuo agency for, and results, etc., Meek (360-1). 
Ncod for improved system, Henderson (131). 

Question of uniformity, Meek 3124-5. 

Conferences, Meek 3161-2. 

Cotton, systom and extent of accuracy, Meek 3024-8, 3037-93. 

Chop Foufcabts: 

Agricultural Department considered the best agency for framing, 
Meek 3077-81. 

Employment of non-officials, proposal, Joshi (315). 

Improvement, lines on which desirable, Meek (360), (361), 3020, 
3136. 

Jute, method of prepaintion in Bengal and defect of. Hflidy (340). 
Rice, method of preparation in Burma, Hardi / (340). 

System, Meek (357-0), (303). 8032-43, 3133. 

DmEOTon GrvFPAL or Coaohucial Intelligence and Statistics: 
Functions, Meek 3160. 

Relations with Indian Trade Commissioner in London and Depart- 
ment of Oversons Trndo, Meek 3044-5. 

Staff dealing with Agricultural statistics, number, salaries, etc., 
Sleek (361). 

Snpply of information to Groat Britain, Meek 3179-80. 

Estimates of area and field of principal crops, system and extent of 
accuracy, Meek (359-00), (360), (303), 3021-3, 3030-1. 

History of, and system, Meek (353-9), (364). 

Livestock, system and extent of accuracy, Mrel: (355-0), (362), 3128-9. 
Publications • 

List of, vuth nature of information contained in oach. Meek 
(.362-3). 

Purposes and value of, Meek (380). 

Rail-borne trade statistics, revival of. advocated and present position 
re, Meek (360), 3126-7. 

Rubber, system, Meek (356), (360), (382). 

Season and mop reports nnd crop foieoasts, wide adiortising of, 
advocated, Joshi (315) 

Tea, system, Mcel, (356), (360), (362). 
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Sugar Industry: 

Brown sugar, question as to desii ability of encouraging making of. 
Save, 1092-S. 

Direct manufacture from cane, and manufacture fiom aur. quantities, 
Stayi 1 1650. 

Factoiufs : 

Gtiiuanicc against loss in first ten years (loanable for oxtonsion of, 
Sayer (175), 

licensing of areas, proposal for, Super 1030-91, 1710-31, 1730-40, 
1845-9. 

Model factory, proposal ie starting of. by Govornmont, Vevi.atiaman 

R , 500: Stavrr (178, 179), 1803-8. 

Provide subsidiary souico of incomo for cultivators, Sayer 
(175). 

Small, running of, by co-operation among growers, question of 
desirability, Sayer 17P9-93. 

Gur- 

Consumption, Sayex 1786. 

Making, wasteful methods, Slayer (175) 

Markot, Iikelilioorl of dovelopiug into whilo 6ugnr market, Sayer 
1014, 1030-3. 

Marketing, ire that title. 

Price of, relationship with importations of .Tava btigar, Fcn/.atruman 
0o8-0t. 

Refining of, question of possibility of organisation in large facloiies, 
Sayrr 176-1-9. 

Itelinmg of sugar from, Fin? ottoman CG3-78. 

iMroiiTATrov; Sayer <170, 178). 

Duties : Sayer (170), (176): Hardy (330), 2939-10. 300:1. 

Financing of lescnrcli from, proposni, Sayer 1652. 

Protect! ie duty, suggestion for, Venhutrama a 675-82, 684-8, 
607-S, 633-67, 740-1. 

Retention or slight increase desirable until industry in position 
to bo independent, Sam r 1851-62. 

Specific duty, not at 1 valorem, Savrr 1732-6. 

Java refined sugar and need lor rtopping of, Vt n/.altama,, C53-C7. 
Necessity for, may become unnecessary in future, Save, 

Statistics, 1921-22 to 192-3-26, Sayer 1 152). 

Mnnnf icliire, wasteful method', Vruhittmimn 667-73. 

MnniifmJnring piaecssc"), Soyu 1795-0, 

Marketing, see that title. 

Powei driven machinery for refining, imnort dutv. Hardy 2065-6. 
Smuggling of, free of duty through Kal inn war, llardy 2917-51. 

S no a a Mu.t.s , ' 

Power, exemption from impel t duty probably desirable, Haidy 
290C-7. 

Tariff eonce: -.ion, Hardy (338), 

Pi ocm-si'ii. rcope f«« improvement, IVvAafromon 5 C 9 95. 

Prospects for, Venhaftnmaa 571-93. 

Technologist, appointment of, for study of technique of 'sugar and pin 
manufnctnro desirable, Harriton f'-’GS). 

Variety of c.itio, interests of grower must he ennsidered n« well as 
factOiy interests, Sayer 1C63-<1 1 


Sugarcane : 


Act cage under, Vc»l;alraman 021 j Sayer (170, 180-)). 

Breeding stations, opening of, in Provinces not anticipated, Vrnkalrninnn 
009-16. 

Bleeding work must be at Coimbatore, Sayer 1611, 


Oontmrorn Csxra : 

Co. 205, of vnluo in certain districts, Sayer 1O77-0. 

Co. 213, question of acre rye under, Sayr, 1060-2. 
p-nnmliil Atrcngc under, ami rapid imre-av* anticipated, 
V> i<h itnnaup 000 - 00 " 
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Sugarcane — contd 


Coimbatore Cakes — conid. 

Crossings, number of, nnd number oi seedlings produced. 
Venkatraman 717-23. 

Introduction of superior \ arieties, mo'thods adopted by Sugar 
Bureau and success of. Saver (171-2). 

Medium canes, scopo for, in Bombay, Venkatraman 687-42. 
littlo Progiess in Bombay and reason, Venlatraman 683-4. 

Success of, and inti eased money value resulting from spread of. 
Venkatraman (82). 

Spreading of canes through Work of Pusa Sugar Bureau, 
Venkatraman (70-80). 

in United Prouncos, use of, spreading, Venkatraman 685-G. 
increasing Use of, Saver 1700-3. 

Varieties, number required, Sayer 1812. 

Vaiying results m different places, Sayei 1809-11. 
further "Work on, proposed lines of, Sayei 1764-5. 

ContBATonn Station : 

Attitude of provinces towards, Venkatraman 642-4, 674-9. 

Canes suitable for Madras, work to be stalled on, Venkatraman 
607-8 

Co-operation with Pusa Institute, Venkatiaman 645-6. 

Export, training of successor, Venkatraman 647-61. 

Staff, Venkatiaman 734-G. 

Sub-stations in every main sugarcane tract, need for, and scheme, 
Venkatraman (78-9), 553-6, 721-6. 

Pouch with other parts ofitho world, Venkatraman 625-6. 

Tonring by of&ceTS of, Sayer 1874, 1676. 

Visits to, by ofGcers from provinces, importance of, Sayer 1674-0. 
Water supply, Venkatraman 687-9. 

Work of, Venkatraman (7841), 607-36, 699-733, 737-9. 

Co-operation for use of agricultural machinery, value of, Joshi (312) 


Cultivation : 

Cost of, Sayer (173). 

Deeper ploughing in non-irrigutod areas advocated, and need for 
improved plough, Sayer (174). 

Methods, need for improvement nnd investigation of question, 
Sayer 1754-5. 

Rotation, Venkatraman 690-7; Sayer (174). 

Development of industry hampered by excessively small holdings, Sayer 
(173). 

Divergence of outlooks of grow er nnd factory, Sayer 1622-5. 


Fertilisem : 

Artificial, measures taken for encouragement of use, Sayer (173-4), 
1640-2. 

Co-oporntivo depots for, pioposal, Sayer (173), 1817-8, 1850-1. 
Distribution of, to cultivators by factories and lecovery of cost 
when cane brought in, proposal, Sayei (178), 1639, 1843-4. 
Formosa system of supplying, Sayei (178), 1844. 

Requirements, Sayer (173-4). 

Sulphate of ammonia, uso of, in unirrigated areas, Sayer 1773-6. 
Financing of growers, proposals foi, Saver (173). 

Height of canes, Venkatraman 702-6, 710-4. 

Imperial farms, scheme for, Sayer (170, 178-9), 1646. 

Implements, requirements, Sayei ,(174). 

Importation from foieign countries, legislation fairly adequate though 
evasion possible, Venkatraman (82). 

Improved varieties, objects being aimed at in work at Coimbntoio, 
Venkatraman 627-34. 

Improvement, central work was necessary for, Venkatraman (80-1). 
InmoAiioN. 

Carrying out of investigations in provinces desirable, Sayer 1776-9. 
E\perts should be consulted beiore schemes introduced, Sayer 
073). 

Pumping installations on banks of risers and streams, suggestion, 
Sayer 1 173). 
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Stiflnrcanc— canid. 

fnniOATiON — con(d, 

Jtetpiii omenta, ,S’«} in (17.'!). 

Java : 

Conditions under nhieli rane gioun for use ot fnctorios, Haver 

1003 - 71 . 

Rof enroll and breeding oipanisntioim, Satja 1838. 

Jniro, percentages, Stn/tr 1780. 

Marketing, icc that ft Ur 
Molasses, u«cs of, Sava 1797-801. 

Nitrate of soda, 11*0 ol, iti eonneotion with production of f.oecI cano, 
Stiver 1711-5. 

Number of unnos fiom tlio stool, ViuZafnimait 700-0. 

T’vnnrsr or rm/riv cions : 

Sliding stale based on prne of sugar modiucd. iceommendatton of 
Sugar Committee not agreed wit It, Satin 1781-3 
on Sm re so basis, failure ot attempts, , 801/1 / 1072-3. 

Pi rts ij»d nrMAbFs: 

lmpoilalimt, pintection me, cones, Sri m 1 (171). 
lmcsttgnitoii of, by appointment ot additional oflleers dcsirnblo. 
Harrison (203). 

Mosaic di'case, and pioposnL re n"-eardi. MrJJrie (22, I). 2102-9. 
and Need [at lOMMieh mul propaganda work, Stiver (171), 1 fcJlae 
(22G), 2106-9. 

Production ; 

Cost of, YrnKalramnn 7 10; Sava 1702-10. 

Incri need, possibility of, Savrr 070). 

Pen mirage utilifed lu factories, Sov'i 1055. 1656-** 

Ptisn esperjinental plots, II emit i ion 1187-8. 

Quarantine station, need for, aiilieipaled, YrnLnltanuiv (82). 

Rrsrmcit: 

All-Tndia Cominilteo, ‘Hie me for, S njt r (170-1), (178-9) 

Financing of: 

by (Je-s on factories, would be approved, but not agreed to In 
some fni lories Sayrt I (UR-9, 
from Suptu dutv. proposal, flayer 10.12. 
piopo-ed Lilli’s of. Stiver 1747-55, 

Obstacle’' in wa> of, Sniicr (171). 

.Seed, distribution, eo-nperalise sot ieties should Ira giren preference in. 

if available, Saytr 1SIC 
“Short planting,'" Sayn 1771-2. 

Unpiofitnble on in? to low tonnage per acre. Sat ;»r 1750-1. 

Watering, Yen/ nfumnn 680-2, 742. 
yrrt.n : 

Comparison m illi other rounti if 1 . Stiver 102(1-7: Jtifhi (291). 
Iniproiemetn, possibilitv of, Stvitr 1628-9. 

Inerenre antieipated, Vevkrtliammi 5°3. 

Sulphate of Ammonia, ire under Fertilisers. 

Tariff: 

Agricultural implements Aurieultuial Advisor commlted ft, Haitln 3002. 
Art angementa with Indian State , Jlmtly 2953 

Ultra ria seed, import free of duty, possibility of arranging, 1/ nr.lv 
2983-91. 

no Complaint, Jttihi (311). * 

CowiUBtovs : 

Agricultural implement's : 

CompiebejiMvo sehemo, proposal, J far tin 2052-1. 

Free import of all, without /specifying nnv In name, objection 
to, ffmdy (339). 2P9R, 2993-G. 

Ilatdslnp on local maiyufntifcurerr, dilTu idtv of dealing with, 
Jlaidy 2955-7. 

vSjRloni. Vault, (337), <tW), 2891.6, 
no (’omprebenRis’O relicme and desir.ititltiy of. Haul), (839), 2921-2, 
2952-4. 
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Tariff — contd. 

Concessions — contd. 

Dairy appliances and Question of cliueso p ies«es, Hardy (337-8), 
2910-11 2910-20, 3009-12. ' h 

Gram and pulse, Hardy (339). 

Manures, Hardy (336-7) (339). 

Pon or pumps, question of, Hardy 2903-5, 2903-9. 

Raw cotton, Haidy (339). 

Scientific apparatus, inclusion of particular instruments might lie 
possible. Hardy 3004-0. 

Sugni mills worked by poivor, piobahlv desirable, Haidy 2906-7. 
Sulphur, Hardy 2903. 

Water-lifts, sugar mills, oil presses and parts thereof, Hardy (333) 
certain Conflict of interest between industrialist and acricultm ist. 
Hardy 2770-3. 

Cotton, cess on, Jlfce/« (365), 3140-2. 

Effect on cultivator, Hardy (339). 

Export duties on rico and rate, Hardy (340), 2934-8. 

Fencing and wire netting, Hardy 2912-3. 

Free import under licence oi other control to approved persons oi firms, 
concessions for particular articles preferred, Hardy 2378-9 
Fresh fruit and vegetables, Hardy (339) 

Irrigation scheme®, irapoited material for. Hardy (339). 

.Tute, Hardy (340), 3987-8; Mcel (36 5), 3102-5 
no Preferential arrangements. Hardy 2961-2 
Power driven machinery for refining sugar, Hardy 2065-6- 
Representations generally recoiled fiom importers, accompanied bj 
suppoit of local Agricultural Department, Hardy 2892-3, 3007-8 
Revision, position re, Hardy 29SS-92 
Rico, Burma, no import oi export duti. Hardy 2064. 

Salt, Hardy 2969-71. 

Saltpetre (nitrato of potash), position re. Hardy 2884-7, 2997-3000 
Seeds, seedling plants nnd cuttings. Hardy (339), 2899-902, 2903-9, 3001 
Smuggling through Indian States, Hardy 2947-51, 2959-60. 

Spices, Hardy (339). 

Rugai , Hardy (339), 2939-46, 3003. 

Smuggling through Kathiawar, Hardy 2947-51. 

Ton, Meet (365). (365-6), 3100, 3140-2, 3147-50. 

Tea, see under Crops. 

Tobacco, see under Crops. 

Tobacco Curing Expert, appointment <le«ii able, Harr iron (268). 

Trinidad College of Tropical Agriculture, Fletcher 2254-9. 


VENICATRAMAN, Rao Sahib T. S., B.A., I.A.S., Government Sugnrcnno 
Export, Coimbatore: (78-82), 549-742. 

Tiaining of, 652. . r 

AcnicuLTunm Service : . 

Foreign training of reciuits, recommendation rc, (81). 
Indinmsation, efficiency not mjuiod by, (81). 

Officers, deputation and stndj leave, advocated, (SI). 

Satisfactory though improvement possible, (81). 

Short-term system of recimtmont, unsuitability of, (81). 

Cnors: 

Appointment of crop specialists, advocated, (82)_. 

Breeding of disease resistant strains, investigation desirable, (82) 
Improved, attitude of cultivators, (79-80). 

Research: 

Co-ordination : 

Central Board, scheme for. (80). 

Conferences of experts, proposal, (SO). 

Need for. and proposals, (80-1), 662-73. 

Distribution between Central -and X’ren meial, (80-1) 

Organisation liy e-reps, -proposal, 537-61. 

~2>th£ 9, reclamation of waste and alkali lands, means of, (81-2). 
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VENKATRAMAN, Rao Sahib T. S„ B.A., I.A.S.-con/d. 

Sue vu ismmitY . 

(?ur, pneo of, relationship with importations of Java sugar, G58-6J 
lmpoit.il ton of Jim a icfiiiotl sugar and need for stopping of, 053-07. 
Manufacture, wasteful methods, 007-73. 

Modal fiutoiy, pioposnl ie stinting of, by Goicinmonl, (82), 596. 

Pi oc esses, scope foi impiow'inoni, 589-95. 

Prospects foi, 574-93. 

Pro tec tiio duty, suggestion for, 675-82, 681-8, 697-8, 653-67, 746-1. 
Refining of sugai from o in, C63-73. 

StiCAUClSE : 

Acreage under, 621. 

Breeding stations, opening ol, in Piowncos not anticipated, 609-lt). 
Coimlialoio canes. 

estimated Acitago under, and incienso anticipated rapid, 000- 
605, 

Ciovdng-, number of, and number of seedlings pioduccil, 717-23. 
Medium canes, scope for, in Bombay; north trying, 637-12. 
little Piogress in Bombay, and reason, 683-4. 

Spreading of canes thiougliwork ofPu*a Sugnv Buioau, (70-S6). 
Success ol, and uioionsed money value resulting fiom spread ol, 
(62). 

in United Provinces, uho of, spt ending, 685-0. 


Coimbatore station : 

Attitude of pros i lues towards, 612-4, 074-9. 

Canes suitable for Madras, work to bo started on, 007-8. 
Co-operation with I’usa Institute, 645-0. 

Hviierl, training of successor, 617-61. 

Staff, 734-6. 

Sub-stations in eimy mam sugairane liaol, need for, and 
sclieme, (.’8-9), 653-0, 721-0. 

Touch with otlioi parts ot the world, 625-0. 

"Water supply, 087-9. 

Work of, (78-9), 007-36, 090-73, 737-9. 


Cost of production per m.iund, 740. 

Height of cnnes, 702-5, 710-1 

Importation from foreign countries, legislation faiily adequate 
though ovasion possible, (82), 

Jmpiovcd varieties, objcits boitig aimed at in woik at CoinibntoU', 
027-34. 

Improvement, Ceuti.il wink was uoc-css. try ten, (80-1). 

Number of oanes from the stool, 700-0. 

Qimtniitinc station, need foi, anticipated, (82). 

Rotation with, 600-7. 

Wutering, 080-2, 742. 

Yield, increase anticipated, 583. 


Veterinary: 

A: my Department, lelntions with, Smith 45. 

Civil VEinni.N'Aiiv Dwvtomi'-Sti 

Control by Agiioutturai Department mhouitod, Josh i (306). 
Extension pioposed, 'Smith (8). 

CoimoiouH »isE\Bre : v 

Ijcgislution Jor segieyntiou and disposal ot disensed caruiissce. advis- 
able, doi/it (300), 

Obstacles m way ot dealing with, Jnihi (300). 
llesl notion of movemont, legimation not ndsouited, Smith 50-2, 
375-7. 

Itindorposl : 

Immunity, extent of, Smith 250-2, 250, 310-7. 

Ineidetico, Smith 046. 

Disw.NSAiuns : 

iittlo Known to ngrlcnltuiiats, and knowledge -of, ul.etcbl u spread. 
Joshi (300). 
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Veterinary c ontd. 

Dispfxs vine* — tniitd. 

in <ath Taluk needed, Jim/ii (2'f!)). 

Indigenous method' investigation of. adv oi aled, Jo^ht (3t'b), 
2023-4. 

l'ri.vi sin 1 ixocui vnox 

Obstacle* m w.i} of populuiising, losiu i.tO'j). 

Simultaneous, Smith US. 

Itl SbVItCII 

Cential oigamsation with application of results by local govern- 
ments ndvocitcd, iliek (3b5). 

Export ce»s on lades anil skins proposed as source of Jinantc lor. 
Muk (Jt>). .1071-1 

furthei Facilities needed m piovintos, Jo tin (300). 

Alukte-ar Institute: 

Continuance oi investigations dcsuublc until proi imitd centres 
dot clop and collabainttoii with pronucml institutes proposed, 
To'hi (300). 

Value of vvoik, Smith 40. 

Still At 

Cential depots tor, m ci.th province advocated, JoJu (300). 
some Difficulty in seeming, JoJa (306>. 

Son iocs, expansion needed, Jodu (290) 

Staff, uecd tor, -ncionso. Smith 95-0. 

Superior ictei mill} officci with (jovciniuent ol India not lime's 11 } unless 
Veteimni} Depaitmcnl completely sepaiatcd from Agiiuilliiial, Joshi 
(300). 

WALTON, J. H., M.A., M.Sc., Imperial Agricultural Bacteuologisl, Pu&a: 
(285-0), 2540-2601. 

Tiaiuiug and pnst appointments, 2519. _ * 

BoAiti) oi AomcuLTunc, Section meetings, falling off in, mid need for 
rcvnal, (280). 

Cnors . 

Fibie plants, retting of, need foi icseaich, (283), 25S3. 

Kntrition, need foi rese.ucli, (2S5) 

Plant pli}Mology and bio-citcmisti}, need for io»uarch, (285), 
2570-7, 2381-2. 

Dimy moTHtioi.OGi : 

Lcctuics at Bangalore, 2557-02, 2378-80, 2505-0. 

Need for research, (2So). 

Fi iotlismis, experimental work, need for, and proposed lines of, (280). 
I lime. ati os, uiffuoiue of watci on biological pioccsses in soil, need for 
stud}, (285), 25S3. 

Pusa IxsTmiiB : 

Bactonolog}’ section , .’ 

Continuity of > research ns far as possible, 2000. 

Dany Experts in touch with, 2502-3. 
ltclntious with piovineos, etc., 2552-6, 2507-8. 

IVoilc of, 2565-0. 

Director, wholo-time appointment advocated, (2S5). 

Plant physiologist, iipjiomlment desirable, 2576-7. 

Post-giaduato tuiining,_ bacteriology, (280), 2501, 2597-C. 

Delations between sections, 2551. 

Site, satisfactory 2548. 

ItcsEAiion : ; ‘ 

Advisory Council, sohemb, (285), (280), 2569. 

Co-ordination and, co-opo»ation, liindronco by Devolution Tlnlcp, 
(280). 

Lines on which required, (283), 2563, 2572-7, 2581-8. 
tuoits: 

Fungi, research needed, (283), 2363, 2572-4. 
rrutoxuviug} , need for work, (283), 2572-3. 
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WARTH, F. J., Physiological Olictnibt, lkmgnloi u : (4B-6S), 414-018. 

An Jntnsi Raton: 

Advisor} (Xium.il for Agiiuultnro ni India, icniatkb on proposals, 
(61, CO). 

Co-ordination i 

Mt. Clousioa’s scheme, agreement vwth, .md icuurks on, 
(61, 01-0), 437. 

Difficulty, and desirability of spending central revenue* on 
prov iueml vioilc, t IC-UO, 505-7. 

Need for, (01), 626-31. 

Animal. Ucsuanduy : 

B.uipnloio Institute: 

Cio-is-bieeding principles al, and oliBtac lo to work of Nutillion 
Section, (50), (66), 421-3, 545-8. 

Milk annljACs, comparison with Aiuerican average figutcs, 
(03, 63). 

D.tirpiig industry, impoil.incc of, nutrition testa, (07). 

young Calves, uso of si! ape destrablo. and possibility of legume 
bay, (67). 

liny, nutrition tests and results of, (06-7). 

Mineral constituent-,: 

Deficiency, (OS), 1551-61, 480-3. 

Investigation, important c of, and obstacles in nay, 4511-8, 
505-7. 

Silaco: 

Extensive n be of, desirable, (67). 

Po*sil,ilitj of inducing cultivator,, to lake up, 433-fl 
•S'orfl/ivin, types of, and results ol nutrition testa, (66), 532-4. 

G raring: 

Improvement of arena, menus of, (OS), 4SI-C. 

Pictures i 

Problom of, (67-S). 

. Woik of Nutrition f <>< lion h, i67) 

Nutrition in t elation to breeding nnd milk production, (07). 
Nutrition nork in ibe Punjab, 5P5-7. 

A.MsrAi, Nptwtio.v Hums, HwoAtoitF.: 

Aceommodatioii, roquuennmt*, and proposal, (48), (05-6), 421-3, 

133-507, 40i«-501. 

Advisory work for Provincial Ilopnilment-, (56). 020-1, 
Co-Operation with ofbet department*, (634t), 517-6. 

Expenditure nnd receipts, J1W1-22 to 1025-26, (61). 

Feeding teots in provnu es, mw-d for, (C5). 

Hiblory of, (48). 

Obstacles to work ■off (6(1), (65-0). 

Provision for (ruining men for highest posfe lit flio Department, 

(ti:-S), - 

Publication*, (50-7), 410, 521, 513-4, 

Short courses of lectures on special subjects, (5n). 

SlafT, (19), (60). 

Itecruitmenl, terms of, ( 10 ). 

Support in on, si from Imperial Dnfiy Export, uppreeiotion of, 
(56). 

Work of: (49-rib), 425-7, 517-23 

Aasifitanco to Section of Impel i hi Daily Export, (56), 
OomniUiiicntioii of results to cultivators, pioposrd menus of, 
429-32, 431-2. ’ 

Digestion experiments, (60-1), 522. 

Feeding atandardb, U*tintt of, (ffi-50), 174-9, 

Foddeif. experimented with, 160-0. - 
Indian coarse fodders (rouidingos).’ (61-3), 457-63. 

Indian pnsture grasses, (51), 409-7M, 

Mineral requirement*, (53-4), 

Need for eo-ordnmtion between provinces, (Ot), iiatMl. 
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WARTH, F. J conUl. 

Amjjal Nutrition SrcTios, IKscalorf— f until . 

Work of — eontd. 

in tho Provinces, (oo-G). 

Rationing of joung stock, (50-1). 

Training of post-graduate student-, (5C). <142-7, 487-03. 

Vnlno of different loc.il coarse foddois for winter rationing ol 
calves, st Enrnnl, (oo-6). 

Welfare of Rural Population : 

Economic surveys in typical villages advocated, Jot fit (316). 
Improvement of hcaltli conditions, proposed measures, Joshi (310). 
Intensn e study of rural economics, would ho useful, Rend n ton 1291-2. 
Model villages, proposal for, Joshi (314, 314-6) 2G26. 

Social Service League, development of associations on lines of, desirable. 
Joshi (310). 

Standard of living, higliei, dosiro for, must he encouraged, Joshi 
(309-10). 

Wells, sec under Irrigation. 

Wheat, sea wider Crops. 

Wild animals, d imago to crops by, see wider Crops. 



GLOSSARY 


Anna Onc-sktcrntli of a rnpee; equivalent to ljd. at exchange 

tato of one and sixpence to tho i tipce. 

Aiutvn Pigeon pen {tafunu* Indian). 

Avrs Wheat flour. 

Hanoi, A widely distributed small Iipp (nrficia nuthicn). 

Uajp.a \ small millet (;>/ unisrfum typhoid rum). 

Hama , A Hindu tmdoi who is goiior.ilij also n moneylender 

Hah ixi Unirrigntid laud depending on min for its water stipplv 

llrninrm . . A datigeious df fit ieney disease eiidemie in pints of India 

and Ceylon. 

lli.um i it Egyptian clover (it ijoUum nhiandunum). 

J 

CJaxtoK ... JfitiiitM cnw mu hi*. 

OirAvvru .. . A tliin unleavened cake of flour and water, hligbll} Inked 

(nor uit open fue. 

Critn.vw Tin* Tamil name for tin* large millet (vut/fiit m rulnmi I 

CliUJ.HA A fireplace. 

Choke Ten millions. 

CcMtmr See Knmbii. 

Dai, . . ,, A geneiii term applied to viuious pulses 

Dihin Native to the country, indigenous. 

Dutrn Cnneli grass (evnodoti thictt/lon). 

Otiat A mountain : ft landing place on the ImnL of a 1 it ei 

(Jilt* Clailfied hutter. 

Goon . . A fibre pluutt/n'&tirin tunnobivut). 

Goi.a A storeroom.* 

Giiasi .., Chielc-pea (cirrt mictliivin) 

Guini’a oHASs ... Punt cum inmrntotuui. 

Gun Unrefined Indian sugar, jaggery. 

Jamapmv (JrM miah) A supervisor. 

Jutn (Jott Ait) . .. The largo millet fs innhum viiUpm). 

dry IViM, v oste, sat ape ; belonging to the forest. 

KAi.A-sr.tn ... .,. A chrotuVfei or of Not f h J5ast ludia'tt it h greatly enlarged 

aplot-n'v resistant to quinine. - 

Kamh Saline uflhfioscoituc. , • 

IvAMiir... ... ... A spiAll’millef t)iranUftun tj/plni<fe\tri). 

KtNfl "... A (o.iiie- doep-moted gruv)y/*od(,iftiWi«j«»( fpiuiiiinriim), 

KiiAiin . ... The iiiilumii iini wtt! eropVwwilnt the beginning of the 

rainy And reaped in Oi’loh'ey-Dopomber, 

Konitt ... A Minirl min>.t,'(jwit;*il)iw tcufbii libitum). 

K until ... StrtUf,/if jUar (millet). 

Ki’toia Inferior, or had [literally, “•tint ftolid r ], 

i» ' 

Ltttu ... ... ... Ono hundred thousand. 

- i 

Mak.uan Mm chant, moneylmidm, • 

.'l*HK ., ... ... Owner, ptopiietor. * * 

.Hamid , An ivmyrcon fruit tree {invngi(rfyt'ituUrn). 

.iIahhaki ... ‘ ... A l>anlv«i,b>rt),ei, nit reliant, 1 

M until a Height of bli i-’H lb. (puem imitud) lias dilferent 

values for di/Teienl < niumnditios, and for the same 
commodity in dilfmenl loriihties, 

lv 



P \TU 1 Y 
P II. IS 
P WCIl Vi M 


P STV MU 

Puqca\» 
Ptmn ui 


. Rice (m i/’. a ration) 

. A modern to si 7 od deciduous tree (Iniica jromlnta) 

. Lit, .1 committee of five Used to desenlie an associa- 
tion of any numbei of persons, instituted for objects of 
nn ndministiatiye 01 judicial nature. 

. A \illage au militant or togistr.u. 

. . Of pood qnalitv, up to standard correct, substantial. 

. A veil, screen , the pinctieo of keeping u onion secluded 


■Ran 

U \nvni 
Ham 

n ui cr too 

Hvor . 

Rl OTiVAlll 


The practice of burning loaves, grass, sticks, etc, on land 
ns a pt cpnrntion foi sou mg. 

A caste of herdsmen and milkmen. 

The spnng honest, crops sown in autumn and reaped 
at the end of the cold ti outlier. , _ 

An iiifciioi vanetv of millet (rim sine cmncuiin). 

A cultivatoi 

A system of tenure under ninth the cultivator pnvs the 
revenue direct to Government. 


Sai. 

S inn i 
Sin ik . 
Si vh . 
Srs iMtnt 
SlIAKK in 
Souauvu 

Sou Oil! 


A huge giegnrious tree (sltoi cn roburfa) 

A supei ior kind of 1 ice. 

A millet (juniunm fiumcntaccum) 

A fodder tiop (nuhlotui pamifloTo) 

. All oil seed (fill (senimiim tnditum) , 

... Sugm >. , . 

A genus of grassos, the most lrapoitant of which is juai 
the great millet (inrahiun vnlflitie). 

. A monel lendei 


Tacoivi 

Twin W 
Titwi . 
Tovoi 


Zamimuii 


. An advance made by Got eminent to cultivators for 
ngriciiituial pui poses. 

A suboidinnte levenue oilicial 
. A police station, a post. 

. A lioi se oi bullock t.u ringo. 

% *i 

► W, 

. A landowner, n peasant propi ictoi. 
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